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AGRICULTURAL CONFERENCE, 1901. 

RlU’ORl OK PRO< 'HJKDINfrh. 

Tub Third Wkst Indian AiiIiigitltural Oonkmrknum wa& 
opeued ou January 5, in the Hall of the House of Assembly, 
Barbados, under the presidency of Dr. Morris, C.M.G., luipeiial 
Commissioner of Agriculture for the West Indies. There were 
forty-four Representatives present, representing the Botanical, 
Chemical and Educational Departments, as well as the princi¬ 
pal Agricultural Societies in the West Indies. His Excellency 
the Acting-Governor of Barbados, the Hon. Ralph Williams), 
C.M.G., His Lordship the Bishop, the Hon. Sir Gkorub Pilu, Kt., 
the members of the Legislature and the principal planters also 
attended the Conference. 

The following is the list of the Representatives, appointed 
by the several West Indian Governments to attend the Con¬ 
ference, who were present: - 

JAMAICA. 

The Diroctoi oi Public Gardens and Plantations (The 
Honourable William Fawcett, B.Se., K.L.S.) 

The Government Analyst and Agricultural Chemist (Hkrbmrt 
H. Cousins, Esq., M.A.) 

The Superintending Inspector of Schools (The Honourable 
Thomas Capper, B.A., B.So.) 

The Principal of University College, Kingston (Rev. Canon 
Simms, M.A.) 

The Lecturer in Agricultural Science (W. R. Buttbnshaw, Esq- 
M.A., B.So.) 

The Acting-Entomologist to the Board of Agriculture (J, E, 
Dubbdbn, Esq., Ph.D„ A.R.C.S.) 

The Vice-President of the Jamaica Agricultural Society (T, H. 
Sharp, Esq.,) 


BRITISH GUIANA. 

The Government Botanist and Superintendent of Botanic 

(bkfrluio. <d U Iwfct.t a kr IU ui 




The Principal of Queen's College (J. \. Potbuhy, Esi|., M. V.) 
The Inspector of Schools (William Black, Es<|.) 

The Agricultural As-istunt-iu-cbarge of Sugttr-Cauo Expoi i- 
menta (Robert Ward, Esq.) 

Representative of the Royal Agricultural and Commercial 
Society of British Guiana ( Frederick J. Scard, Esq., 
P.I.C., F.C.S.) 


TRINIDAD. 

The Government Analyst and Professor of Chemistry (Pro¬ 
fessor I*. Carmody, F.I.C., F.C.S.) 

The Superintendent of the Royal Botanic Gardens (J. II. Hart, 
Ksq., F.L.S.) 

The Acting-Inspector of Schools (J. If. Oollmns, Ksq.) 

The Principal of Queen’s Royal College (W. Burslem, Esq., 
M.A.) 

The Curator of the Botanic Station, Tobago (llKMtY Millkn, 
Esq.) 

Representative of the Trinidad Agricultural Society (L. Bhrt dm 
Lamarru, Esq.) 

WINDWARD ISLANDS. 

The Curator of the Botanic Station, Grenada (W. K. Broad¬ 
way, Esq.) 

Representative of the Grenada Agricultural Society (Frmdmriok 
Harford, Esq.) 


The Curator of the Botanic Station, St. Vincent (Henry 
Powell, Esq.) 


The Curator of the Botanic Station, St. Lucia (.1. C. Moorh, 
Esq.) 

The Agricultural lustructoi, St. Lucia (Gkokoh S. Hudson, 
Esq.) 

The Inspector of Schools, St. Lucia (F. 1£. Bundy, Esq.) 

LEEWARD ISLANDS. 

The Government Analyst and Agricultural Chemist (The 
Honourable Francis Watts, F.I.C., F.C.S.) Antigua. 

The Iuapector of Schools for the Leeward islands 
(C. M. Martin, Esq., B.A.) Montserrat. 

Dr. H. A. Alford Nicuolls, O.M.G., M.D., F.L.S., etc., Author 
of “Tropical Agriculture.” Dominica. 

The Assistant to the Government Analyst and Agricultural 
Chemist (C. H. G. Spranklino, Esq., B.Sc.,) Antigua. 


The Curator of the Botanic Station, Domiuira (Joseph Jonhs. 
Esq.) 

The Vgricultuml Instructor, Dominica (Gkorum W. Branc if. 
Esq.) 

The Curator of the Botanic Station, Antigua (W. N. Sands, 
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The Agricultural Superintendent of Sugar-Cane Experiments, 
Antigua (F. H. Shhpherd, Ks<|.) 

Representative of the Antigua Agricultural Society (Donald 
McDonald, Esq.) 

The Agricultural Instructor, Montsomvt (A. J. Jordan, Esq.) 

BARBADOS. 

The Chairman of the Education Board (His Lordship the 
Bishop.) 

The President of the Barbados Agricultural Society (The Hon¬ 
ourable Sir Choroid C. Pi lb, Kt.) 

Representatives of the Buihodos Agncultiual Society (The 
Hon’ble F. J. Olarkh, and W. I). Shepherd, Esq.) 

The Prinoixial of Codtington College (Rev. Canon Bindley, 
M.A., B.D.) 

The Head Master of Harrison College (Horaoh Deighton, Esq., 
M.A., P.R.A.S.) 

The Island Professoi of Chemistry in chemical charge of Sugar- 
Cane Experiments (Piofossoi J. P. d’ALIHTqUHRQUE, M.A., 
F.I.C., P.C.S.) 

The Agricultural Superintendent of Sugai-Cane Experiments 
(J. R. Bovbll, Esij., P.L.S., K.C.S.) 

The Lecturer in Agricultural Science (Albert Howard, Esq., 
B.A., A.R.C S., F.O.S.) 

The Inspector of Schools (Rev. J. E. Reece, M.A.) 

The following Officers of the Imperial Department of 
Agriculture for the West Indies were also present:— 

The Travelling Superintendent (George Whitfield 
Smith, Esq.), the Technical Assistant (William George 
Freeman, Esq., B.Sc.. A.R.C.S., P.L.S.), the Entomologist 
(Harold Maxwbll-Lrfroy, Esq., B.A., F.E.S.), the Acting 
Bee-Export (W. K. Morrison, Esq.,) B. Mamin, Esq., Miss 
Robinson and the Acting-Secret ai y to the Conference 
(Allhyne Graham IIowell, Esq.). 

The Inspector of Schools, Grenada (J. A. Harbin, Esq.,) 
the Representath c of the Dominica Agricultural Sodety 
(Edward Ashton Agar, Esq.), at the last moment, were unable 
to attend. 

Amongst those present at the opening ceremony were. 
His Excellency the Acting-Governor, Hon. Ralph Williams, 
C.M.G., and Mrs. Williams, with Lieutenant Hamilton, A.D.C., 
Mrs. Morris, Mrs. Kerr, and Mrs. W. G. Freeman; His Excel¬ 
lency Major General Foord-Hilton ; His Lordship the 
Bishop; The Chief Justice, (Sii Conrad Beeves, Kt.);The 
Acting-Colonial Secretary, (Hon. W. H. Greaves, Q.C.); The 
President of the Legislative Council, (Hon. Sir Georgb‘0. Pile, 
Kt.); The Colonial Treasur er (W. L. C. Phillips,, Esq.); The 
Chancellor of the Diocese, (Foster Allhyne, Esq.); The Very 
Rev. Dean Phillips ; Hon T. Kerr, C.M.G.; Acting-Attorney 
General, (G. A. Goodman, Esq., M.O.P.); J. G. Austin, Esq., 
M.C.P.; H. W. Reece, Esq., M.O.P.; R. Haynes, Esq., M.O.P.; 
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6. Laurim PriiR, Ksq., M.C.P.; J. P. Mahon, Esq., M.C.IV, Canon 
Grhavrh ; Major Kayh : 11. J. t'MNi kktt, E^q., AI.C.P.; Dr. J. R. 
Phillips, M.C.P.; J. T. Jonkk Esq., M.O.P.; Hon. W. P. Lea¬ 
cock, M.L.C.: E. b\ S. Bowen, Esq. : Dr. T. Law Uahiun and 
a large gathering of Planters, Heads of Departments and 
Members of the Agricultural Society. 

The following visitors not resident in Barbados, wore 
also present. 

Sir O. C. Knollys, K.C.M.U., Colonial Secretary of Trini¬ 
dad ; H. do R. Walker, Esq., and Mrs. Walker of England ; 
Hon. G. T. Fhnwjc k, M.L.C., of Trinidad and Charleh ok 
Mkrcado, Esq., Member of the Board of Agriculture, Jamaica. 

The Representathes were received in the Hall of the 
House of Assembly at 10.510 tun. by His Excellency the Acting- 
Governor, who opened the Proceedings by the following 
speech:— 

I am peculiarly pmileged in that it is my lot to bid the 
Representatives from the various Colonies welcome to-day. 
Barbados is happily placed, because it has been held to be 
in all respects the most convenient Colony to receive the 
Representatives when they come to the Annual Agricultural 
Conferences. It may perhaps have some other claim as being 
the oldest Colony, and the mother Colony of the West Indies. 

The formation of the Imperial Department of Agriculture 
is due to the recommendation of the Royal Commissioners 
supported by a vote of the House of Commons. I know that 
the Department lias been of the highest value because it has 
encouraged research, for although some may have a wide 
knowledge of practical Agriculture—very wide in Barbados— 
there is no doubt that sugar planters in the past did not put 
their heads together and use all the means in their power 
to improve their industry. 

We have now arrived at a time when we must appreciate 
and employ the most modern methods if we are to succeed in 
what we are doing. Dr. Morris has come amongst ns, not 
to dictate to us, but to work with and advise us. J have 
heard it said by planters that thin seedling or that is not 
so good as their own. The line, 1 hold, that Dr. Moms is 
taking is to put forward the best he can, and to encourage 
others to put forward the best they can in every department 
of work. He is just as ready to accept as he is to give, 
his general aim being to promote the best interests of the 
West Indies by the best methods that may bo ascertained 
t>y thorough and exhaustive research. 

With regard to agricultural education, I think we all 
need education. I trust 1 shall not give offence by saying that 
even the old planters need education. We need education if 
only in receiving hints as to the new order of things. When 
we talk of educating the people, let us remember that we 
propose to educate all from the highest to the lowest. I 
-do not look for the advent of the Golden Era, but I do not 
think that on that account we should fail to encourage agri¬ 
cultural education. The young men of to-day who are to be 



the managers of the future must certainly receive * 
agricultural education. There is just one other point to which 
I would draw attention. I do hope that we shall not lose 
sight of Central Factories throughout the West Indies. The 
question of Central Factories is of vital importance. A suc¬ 
cessful industry in every Colony is a necessity of Govern¬ 
ment, localise, without successful industries, Governments 
cannot live. I hope, therefore, that this matter will not be 
allowed to chop owing to a slight temporary prosperity. 

I must apologize for detaining you so long, and again 
welcome you here, and thank you for honouring this Colony 
with your presence. 

THE JL’KHKDEXT’b ADIUlKSb. 

Dr. Morris then rose and said: 

In opening the third West Indian Agricultural Conference 
to-day I have pleasure in announcing that the number of 
Representatives is larger than on any previous occasion. There 
are amongst us tlur-e whose positiou and experience are cal¬ 
culated not only to strengthen oui deliberations but to 
render them as effective as possible in dealing with the vari¬ 
ous agricultural interests of these Colonies. 

We especially welcome those who have not previously 
joined our ranks. On the Educational side, we welcome His 
Lordship the Bishop of Barbados, Oliait man of tlio Education 
Board in this Colony; the Hon'ble Thomas Capper, the Superin¬ 
tending Inspector of Schools at Jamaica, and Mr. C. M. Martin, 
the newly appointed Ins] lector of Schools, for the Leeward 
Islands. On the Scientific side, Mr. Herbert II. Cousins, the 
recently appointed Go\eminent Analyst and Agricultural 
Chemist at Jamaica, the Author of Chemistry of the 
Garden; 1 ' Mr. C. H. G. Sprankling, lately appointed Assistant 
at the Government Laboratory for the Leeward Islands, 
and the return amongst us, of Dr. H. A. Alford Nicholls, 
('.91.(4., the Author of - Tropical Agi I culture.” Amongst the 
Representatives of Agricultural Societies, we welcome Mr. 
T. II. Sharp, Vice-President of the Agricultural Society of 
Jamaica, who has foi many years taken a leading and useful 
part in the development of local industries in that islarid: 
Mr. Frederick J. Scal'd representing the Royal Agricultural 
and Commercial Society of British (Uliana; Mr. Louis Bert de 
Lani&rre representing the Trinidad Agricultural Society ; Mi/. 
Frederick Harfoid lepresenting the Gremula Agricultural 
Society and Mr. Donald McDonald representing the Antigua 
Agricultural Society. 

There is also present Mr. W. K. Morrison whoso services 
have been temporarily engaged by the Imperial Department 
of Agriculture to encourage bee-keeping as a remunerative 
industry in certain localities in these islands. 

The fact that so many able and distinguished men are 
gathered together for the object of actively and unitedly 
dealing with problems connected with the material prosperity 
of these Colonies is a memorable event in their history* 
The component parts of this Conference consist, first of aU 
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of a band of men highly qualified in their several departments 
and specially skilled in dealing with scientific problems await¬ 
ing solution, and secondly, of those possessing an intimate 
acquaintance with the practical side, in fact, leaders in their 
own particular branch of industry, capable of assiniilatiug the 
results of scientific research and of rendering them immediate¬ 
ly available to improve the cultivation and preparation of 
agricultural produce, and render it of greater value to the 
producer. In a third section, we have representatives of the 
various educational agencies in the West Indies who bring 
with them the experience of all grades of schools from the 
highest to the lowest. \\ r o must i>erforce join our efforts 
with theirs, or, in our endeavour to improve Agriculture in 
the West Indies, we shall be continually thwarted by want 
of intelligence and lack of appreciation on the part of those 
we hope to benefit. Our conjoined aim should be so to edu¬ 
cate, according to his station, the peasant and the planter, 
and to give to each the particular training and knowledge 
necessary to equip him for the battle of life. 

We start with the fundamental idea that those who have 
to depend on the cultivation of the soil as the sole means of 
existence should, at least, be taught to observe and study 
intelligently the every day facts of rural life and to clearly 
comprehend the cardinal principles underlying the most 
important agricultural operations. By adding a reasonable 
amount of teaching in Science and Agriculture to the cur¬ 
riculum of their schools our educational colleagues will, l 
believe, widen tlie^seope ami add to the interest of their own 
work. 

After these preliminary remarks it iH desirable to glance 
at the business to be brought before us at this Conference. 
You will observe from the Programme of Proceedings that 
the papers are arranged under thi*ee heads : (1) those relating 
to the Sugar industry (2) those relating to Educational sub¬ 
jects and (3) those dealing partly with Other industries than 
sugar and partly with subjects less directly of an Agricultural 
character. I attach great importance to the papers dealing 
with the diseases of plants. Everywhere in the West Indies 
planters are confronted with the prevalence of Insect and 
fungoid pests, in some cases, seriously affecting their crops, 
and often causing disappointment and loss. 

In view of the increase in the number of Representatives, 
it has been sought to limit the number of papers in order to 
admit of fuller discussion. I trust that those in a position to 
contribute to the discussion on matters within their own 
knowledge and experience will not hesitate to do so. 

Last year a Chemical Section was formed to take into 
consideration points of special iuterest to Chemists, but not 
generally interesting to others. This plan lias proved so useful 
that it is proposed, from time to time, to form other Sections. 
Possibly an Educational Section could be formed this year. 
Our time is so limited that you will agree with me it is 
important to economise*It as much as possible. 
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SUOAB INDUSTRY. 

During the pa*»t yeai the *?eiie- of experiments started 
in the variouh (‘olonie*- for improving tiie cultivation and yield 
of the sugar-cune have shown distinct progress. Reports, 
ghing the results of experiments at Trinidad, have been 
published b> Professor Carmody and Mr. Hart; at Antigua 
and St. Kitts by Mr. Francis- Watts, Mr. Shepherd and Mr. 
Lunt, and at Baibados by Professor d’Albuquerque and Mr. 
Boveil. The exi>eriments at British Uuiaua are being con¬ 
tinued by Professor Harrison and Mr. Jenman, and it is hoped 
that experiments on similar lines will shortly be started by 
Mr. Cousins and Mr. Fawcett at Jamaica. It is important 
that, in addition to a Central Station, there should be a 
series of Experiment Stations in typical localities where select¬ 
ed canes could be tried under eHtate conditions and all fully 
tested by the official Chemist-in-charge. This plan will yield 
results in every way more reliable and more satisfactory than 
any single Station however well equipped. 

[ am glad to And that useful exiwuiinents are being car¬ 
ried on in some Colonies by planters themselves. In this 
connection I would mention tho«-e in irrigation now being 
tried b.\ Mr. IT. K. Thorne at Sandy Lane in this island, 
trival interest is being taken in the experimental cultivation 
of new seedling canes for the purpose of inei*easing the yield 
of sugar as well as of selecting varieties suited to withstand 
the attacks of borer and fungus. With reference to the state¬ 
ment that certain varieties are more resistant to disease thau 
others, it has been noticed in British Guiana, for instance, that 
“ over 50 per cent, of the Bourbon variety have been attacked 
by fungus and less than 10 per cent, of other varieties in 
the same field.” Again, as the result of observation at An¬ 
tigua, Mr. Watts is of opinion *- there is every reason to hope 
that rind fungus may lx* effectively fought by the selection of 
new varieties of canes.” The experience at Barbados, where 
new varieties are extensively plauted, confirms this. The rind 
fungus is probably, at the present time, less destructive here 
than anywhere else in the West Indies. The results of the ex¬ 
periments with seedling and other canes will be the first subject 
to be dealt with to-day. I need only briefly refer to them 
here. I believe there is a reasonable hope of our being able 
to increase the sugar contents of the cane and eventually of 
placing within reach of the planter canes that will not only 
yield 40 to 50 per cent, more sugar thau at present, but will also, 
if placed under suitable conditions, withstand to a consider¬ 
able extent the attacks of disease. In support of what is 
above stated I cannot do better than direct your attention 
to the u Summary of the Results of the Cultivation of Seed¬ 
ling and Oilier Canes at the Experiment Stations at Barbados 
iu 1900,” already published in pamphlet form. These are the 
results of one year only, but they are of great interest and 
importance. 

The best cane, so far, at Barbados is known as B. 147 
which, compared with the White Transparent cane as a 
standard, has yielded according to the careful investigations of 
Professor d*Albuquerque and Mr, Boveil “ 44 per cent, more 
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marketable sugar" and “over 50 per cent, more saccharose" 
than the standard cane. The average weight of canes given 
by B. 147 was 27\5 tons and the available sugar was at 
the rate of 3%‘U tons per acre. It may be added that B. 
147 has now been cultivated at Barbados for more than 
seven years. The present area planted with it is estimated 
at about 1,000 acres. The canes which gave the results, 
so fully and graphically detailed in the pamphlet above 
referred to were grown at seven Expeiimont Stations by 
the planters themselves and under exactly the same condi¬ 
tions as other canes. At Antigua the cane that has so far 
yielded the best results is D. 95, of a daik purple colour, 
raised oiiginally at British Guiana. According to experiments 
at seven Stations in 1809-1900, Mr. Watts states “this cane 
has exceeded all the otheis in sweetness of juice and in 
weight of canes. It now temains to be seen if, upon continued 
cultivation, it remains fiee fiom disease. If so, it will be 
desirable to cultivate it extensively." The avorage weight 
of cam* yielded by I). 05 was 25*6 tons ; and the available sugar 
in the juice was at the late of 8*5 tons per aero. It is hardly 
necessary to remind the membeis of this Conference that the 
results above ((noted apply only to the conditions existing at 
Baibadofe and Antigua. It is impossible, without actual trial, 
to forecast lesulls that may be obtainable elsewhere. It is 
probable that in each Colony, and even in each distiict of a 
Colony, entirely different canes will be lequired to exactly suit 
local conditions. 

It will be within our tecollection that last year I 
drew attention to the fact tlu\t, side by -ide with the raising 
of new r canes and mipioxed systems of manufacturing sugar, 
it was uecessaiy to consider the possibility of reducing the 
cost of cultivation This, it was suggested, could be done 
by raiding larger supplies of good pen manure under cover, 
by the more skilful use of artificial manures, by extending 
the glow ill of leguminous eiops foi gieen manming, and 
by growing to a huger extent than at present the foodstuffs 
and supplies impox'ted fiom othei countiies. It would appear 
that what has boen described as “ a sentiment of aristocracy ” 
once associated with British Agtieulture is not unknown in 
these Colonies This, no doubt, is lcsjxmsible for the survival 
amongst us of not a few unscientific piactices and for the 
reluctance to make changes iuhannony with the times. As 
was shown b> Mi. Buvell last year, Barbados pays about 
£175,000 a year for foodstuff-, most of which could be produced 
in the island itself. In the olden days when sugar was £25 
per ton, the pi notice of impoiting foodstuffs was economically 
sound, but now, with sugar at £12 pei ton, it is a suicidal 
policy to purchase dear American foodstuffs w T ith cheap sugar. 
This is probably one reason w hy the Imports into Barbados, 
^re over two million sterling in excess of the exports. To 
be in a healthy condition they should indeed be entirely the 
other way. Similar remarks, as shown in the Report of the 
Royal Commissioners, apply, but in a lesser degree, to Antigua 
and St. Hitts. 

In the sugar islands of Barbados, Antigua and St Kites 
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the situation in regard to Central Factories shows, I regret 
to say, no advance whatever on what was so clearly placed 
before you last year by Mr. F. J. Clarke and Mr. Francis Watts. 
An effort to start a pioneer factory at Barbados by private 
enterprise has not, so far, been successful. At Antigua where 
the local conditions are probably more favourable for con¬ 
certed action, the subject has agaiu been fully discussed with, 
the result that if money could bo provided at a low rate of 
interest, a factory tinning out about 5,000 ton** of sugar, annu¬ 
ally, could no doubt be started with every hope of success. 


OTHER INDUSTRIES. 

The imuortunt cacao industries at Trinidad, Grenada, St. 
Lucia and Dominica are in a comparatively piosperous condi¬ 
tion. Possibly no other industry is so favoxuably situated at 
the piesent time. There is some anxiety, it i* tiue, in reference 
to the u thrip M disease at Grenada, and fungoid diseases are also 
piesent on estates more or less in all the islands. With 
skilful cultivation and piompt action on the pa it of planters 
these pests, I belieie, nio all capable of l>eing kept m cheek 

I fear the prevailing tendency amongst < acao planters is 
to accept high prices and good crops without the obt iou* duty 
oi gi\ing back to the estates all that is necessary to maintuin 
them in a thoroughly productive condition. This policy, if 
followed, indistinctly short-sighted, as in the event of a fall in 
prices the result would be crippling to the industry. 

The lime industiy in Dominica, and in one 01 two other 
Colonies lias increased in value, and, like cacao, deserves to 
be fostered and improved. 

An attempt is being made to establish an industry in 
raising early potato* for the English market. Experiments 
are being carried on by the Imperial Department of Agricul¬ 
ture in several islands with imported Enclisli -ced, under 
advice obtained from one of the largest potato merchant* m 
the United Kingdom. 

A small, but veiy successful, onion indu*tiy is being 
carried on at Antigua. A paper will be presented by Mi. 
Sands on the subject. It is, however, not sufficient to raise 
produce, but, also, to find a suitable and renmueiativo market 
for it. Planters should look well in advance and harvest their 
produce at the most favourable time, and present it in exactly 
the right condition to suit local as well as foLeign markets. 

Mr. Hart will read a paper on the cultivation of rubber 
trees and indicate the progress so far attained in the West 
Indies. 

Fruit cultivation is not being extended in any of the 
smaller islands. At Jamaica, the establishment of a Direct 
Fruit Service between that island and the United Kingdom 
cannot fail to arouse interest in the capability of the West 
Indies to supply oranges, bananas, and pineapples in large 
quantities to European markets. Unfortunately, the present 
steamer facilities outride Jamaica are entirely unsuited for a 
regular fruit trade. 
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AGRICULTURAL HDCCATION. 

During the last year, Lectures to Touchers 111 charge of 
Elomentary SchooNliave been successfully ear lied cm in every 
pait ot the West Indies, Thine that ha\e come under my 
nutiee from Jamaica and Trinidad aie dislinetly promising, 
Sii Alfred Moloney took a warm interest in tho,e delivered 
in the "Windward Island* under Mr. llmvaid. and Mr. Wall- 
ha" given valuable assistance in those in the Leeward Islands, 
Mi. Whit Held Smith gave* the leotuio- at Montserrat and the 
Virgin Inlands. Within another year or two. in the smaller 
islands at all events, every teacher in charge ol* a school 
-hould be qu'dUiod not onl> to gm a certain amount of 
instruction in the principles of Agriculture*, but to interest 
his ihildieti by simple e\i>eriment w , followed by piacticu 
domonstiations. in the cultivation ot plant* suite<l to eaeh 
distiiei. The plants may be giowu in pots or boxes or on 
small plot" attached to the school-*. This woik mu-d ne- 
(essiilly piogres- slowly, and Ik* eatried on with tin* hearty 
eo-opeiation of all concerned. 1 Cully icnliw the difficulties to 
be oveteonie, but, provided we proceed after tlue deliberation 
and keep clearly in view the fact that we cannot attempt to 
teach practical farming to children in Elementary Schools. w T e 
shall be on right lines. 

St wen scholarships in Agriculture, tenable at Harrison 
College, have now’ been a wart led by the Imperial Department 
of Agriculture. Tw o scholarships of the annual value of £75 
eaeh have just been awarded in tin* Windward and Leeward 
I-.lands. 

The lust Agricultural School in the West Indies, affording 
tecunduiy (‘duration to selected boy* who inay nlterwards 
become managers of estates or cultivate lliclr own lands. was 
opened at St. Vincent in September. A similar Agricultural 
School was opened ar Domiuica in December last. H is hoped 
that two more Agricultural Schools w ill be opened this year, one 
at St. Lucia and another, combining the chaiactors of an 
Agricultural School and a (bummur School at St. Kitts, It 
will bo oh-cived that tin 1 scheme of agvicultuiul (‘ducation out¬ 
lined above is directed to reach every section ol the com¬ 
munity. 


HOTA.VK 1 AND JHXPI3IIIMKXT hTATlONs. 

Diu'ing the year three new Experiment Stations have j>een 
established at Montserrat, and one at Toitolu for the Virgin 
Island-. At the present time, there are nine Botanic Station* 
maintained from lmi>erial Funds under the charge of the 
Imperial Department of Agriculture. In addition, there are 
twenty sub-stations. or Experiment, plot" started at Grenada, 
St. Vincent, St. Lucia and Dominica to encourage the improved 
cultivation of cacao, coffee, limes and other crops. There are 
twelve Central, Manurial and Local Stations associated with the 
sugar-cane experiments at Barbados ; seven similar Stations 
at Antigua, and three at St. Kitts-Nevis, Experimental cultiva¬ 
tion, with food and other crops, will be carried on in con 
nection with all the Agricultural Schools. 
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A(tKI( UIjTC'R VL bHOWs 

A* a mean- of encouraging the better cultivation and pre- 
iKtiation of produce these shows have already proved of value. 
At Ht Lucia, Dominica and the Virgin l-lunds excellent show- 
have been held on exactly the lines be-t calculated to bring into 
notice the i(‘sources of the island-, and to create an intelligent 
mteiost in prosecuting now indu-tilo- and improving those 
itheml> existing. About J“»5U lime lx en di-tiihuted in prizes 
by the Imperial Derailment of Agriculture and 100 '•diplo¬ 
mas* have been awarded in ease-, of special merit. 

1 UK VI MUM Oi I'M: W i> IMANTs. 

Pa pels will be read dealing with insect and fungoid dis- 
c is- <*t tli# sugar cam and oihei ul ml-. Thi- -abject ha¬ 
ul ready occupied a consideiable shot* of the attention of the 
officer- of the Department or A„i irultuic. Recommendations 
aie being «i\t u to enable the pluutii- to deal with pests as 
tlie\ *ui-e It is evident that v\e aie not yet in a position 
tf fonnulate a general scheme ot legislation on the subject. 

An oidiuance based on the Queensland Act was [Kissed hj 
the Legislatuie of Grenada in So win her last, entitled •" Agti- 
cultural Intelest I > i*oteetion Oidinam e, 11)00." This ordinance 
is Intended “ to prevent the introduction and to provide for the 
eiaoicatUm of diseascb a fleeting vegetation and for other pur¬ 
poses.*' It i- primarily intended to protect the cacao industry 
but it may be made applicable to other industries. 

A- legards the advisability of providing compulsory powerb 
to deal with Hie diseases of the sugar-cane I cannot do better 
than quote fiom a letter fiom Mr. Francis Watts as follows: — 

"In the present stale of our knowledge I am not very 
fawmrabh inclined towards compulsoi.v legislation diicetod 
towards the eiadieation of cane diseases: but if Legislation 
is. h t \ ollieithought necessary I think that ail Act should be 
passed providing for the inspection of all fields of canes, 
that tin* duties of the inspect oi should be largely advisory 
ami p ii tl B \ directed towards -coing that the planters cou- 
foim to cert lin methods and rules under penalties for neglect. 
That the inspection and report s should be onlines laid clown 
by the Imperial Department of Agriculture. That the Act 
should contain a schedule for such things as are to be made 
compulsory, and the Governor, or Administiator, in Kvecutive 
Council should have power to alter this sehedule from time 
to time as necessity arises. At present the only things which 
1 believe it possible to compel planters to adopt aro the cut¬ 
ting out of dead-hearts and the burning of lotten canes. There 
should be a definite limit of 8 or 5 years to the period for 
which tin* Act is to be in force ; If desired, it can easily be 
re-enacted ut the end of that period. The cost of working 
the Act can be put down at my £250 a year for 8t. Kitts only, 
and this sum should be provided specifically by the sugar 
estates. If this is to bo made up by a tax on cane lands it will 
mean about 5d. per acre.” 
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In conclusion I may mention that while the work of the 
past year has been of a singularly laborious character and 
many unexpected difficulties have arisen to hamper our pro¬ 
gress I entertain strong hopes that, before long, we -hall 
see tangible results of our efforts. 


l)r. Nicholas, C.M.G. (Dominica): It affords me much pleas¬ 
ure to comply with the request of several members of this 
Conference that I should propose a vote of thanks to the Pre-i 
dent for his extremely able, interesting and satisfactory address. 
Dr. Mon is has told us that it is necessary to economise time as 
much as possible, therefore what I lia ve to ^ay will be put in 
a few words. The President’s Address really crowns the woik 
of the Imperial Department of Agricultuie for the past year ■ 
for it ib not until the address has been delivered that the work 
of the new year commences. It is, therefore, advisable that we 
-lioulri turnout thoughts to the nature and tesult of the work 
undertaken in the past. Ho that, in thanking the President 
foi liis addtes*», we must also thank him for what ha- been 
accomplished fot the present benefit and futuie prosperity of 
tlie-c Colonics by the incessant and plodding work of Dr. Morris 
and the band of able specialists around him. We are at the 
parting of the centuries and I think \ may say that the dawn 
of the now centurj' is a blight one for the West Indies, and we 
must recognise that the brightness of this dawn i- due in a 
gieat measure to In. Morris aud those associated with him in 
Iris work. 1 may perhaps be allowed to say this much, for I am 
in no way connected with the Department of Agriculliue. I 
sponk apart fiom official work, but I have had special oppoi- 
tunities of recognising its value, and I am satisfied that you will 
all agree w iih me that that work has tended to improve these 
islands. I cannot, perhaps, speak positively concerning the 
affairs of the bugar producing islands, but with regard to those 
Colonies depending on the so-called, and wrongly called •*minor M 
industries, the work of the Department ha-done a great deal, 
and promises to do much moic in the futuie ibi tlicir prosperi¬ 
ty. Therefore, 1 have extreme pleasure in proposing that the 
thanks of this Conference bo accorded to Dr, Morris not only 
foi hr* address but also for his woik during the past year. 

Mi, Donald McDonald (Antigua): I have the lionoiu 
and plea-ure of seconding the vote of thanks to our Presi¬ 
dent, Dr. Morris, for his most interesting and comprehensive 
address. The time ia so short that I w T ill only say that on 
listening to that address one is more than ever convinced 
that those entrusted with carrying out the work of the 
Imperial Department of Agriculture under Dr. Morris may 
have two drawbacks to contend against. There is so much 
to be done that they will probably find that time will 
fail them in then endeavour to keep up with and follow 
the many excellent suggestions put forth for the good of the 
West Indies, and energy may fail them in emulating Dr. 
Morris' desire for work for the benefit of these islands. 



After the retirement of Visitor*- the Conference pro¬ 
ceeded with the buMue-v^ of the day. 

II. HTOAIt INDrsTHV. 

(I) Professor i/Alduquerque opened a discussion with a 
paper on “ Recent Ex] leriments with Seedling and other Canes" 
with special lefeienco to Unhides, Mi*. J. R. Bovrll gave a 
brief historical sketch ot the \aiions seedling and other canes 
experimentally ciilth.tied at Baibado- during the last twelve 
years. 

Pi*ofessor Caruody summarized the results of sugar-cane 
experiments at Trinidad and Mr. J. II. H4 rt followed, giving 
interesting infommtion as to the ehaiseteiKtics of new canes 
at the St. Clair Experiment Station at Trinidad. The discus¬ 
sion was continued 1>> Mi. Franc is Watts (Antigua), Mr. W. 
Fawc rtt and Mr. T. LI. Hnuu> (Jamaica), Mr. G. S. Hudson 
(St. Lucia), Mi. F. R. Shkphrkd (Antigua), and summarized by 
the President. 

(ID JVofeisoi Cmiuody mul a paper on “Cane Fanning 
at Trinidad” shoeing the piogiess of the industry and 
offering suggestions foi its impiomnent and extension. In 
the discussion that followed Mi. F. \V \tts ( Vutigua),Mr. G. S. 
Hudson (St. Lucia), Mi. W. Fawcmt (Jamaica), Mr. A. J. 
Jordan (Montseirat) and otlu ib took ptut. 

The Conference then adjourned for luncheon. 

(III) After luncheon Mr. II. Maxwrli -Lrfroy, Entomolo¬ 
gist to the rmpeiinl Dopaitment ot Agriculture, read a paper on 
“Insect Posts of Sugat-Cane” illustrated by drawings. Mr. 
Maxwell-Lrfroy ga\e a hi ief account of three of the more 
important pests nilecting Migai cane estates in the West Indies, 
and very clcaily and foieibly described the measures likely 
to be successful in dealing with them. The paper was well 
received and led to an intcic-ting discussion, in which Mr. 
F. Watts (Antigua). Mi. F. J. Clarke (Barbados) and Mr. 
F. R. Hueimikri) (Antigua) took part. 

(IV) Mr. Auiwnr Uowvhd, Lecturerin AgriculturalScience 
At Baibados, eontiihuted a pipei on “Fungoid diseases of 
Sugai-Cnne.” In this paper Mi. Howvrd brought forward 
several valuable smigo*-lions in tegai d to the habit and treat¬ 
ment of the rind fungus (Tndiosp/uvna naerhavL) In the 
discussion which follow eel tiie President, Mr. W. Fawortt, 
(Jamaica). Mr. W. I). Shepherd (Barbados), Sir GRORCfR 0. Pile 
(B arbados), Professor Cvruody (Trinidad), Mr. F. Watts 
(Antigua), and Mr. H vrt (Trinidad) took part, 

in, educational. 

(V) The Rev. Canon Simms (Jamaica) presented a paper, 
read by Mr. Thomas Capper, on “ Agricultural Education and 
its place in General Education.” The author described very 
ably and fully the place agricultural education should take, 
beginning with the Elementary Schools and gradually develop- 
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ing, stage by stage, to the High Schools and Colleges, also the 
danger which should bo avoided ui each case The papei was 
discussed by Mi. J A. Potwtrv (Ihiti-li Guiana) and the 
PnBhIDKNT. 

(VI) The lion hie Thomas CxPtKR t.famaica) read a very 
interesting papoi on <fc Teaching the principles of Agriculture in 
Eleraontary Schools." in which ho described the efforts now 
being made to Intioduce the teaching of Agiicullure into the 
Elemental^ Schools of .lamaion. Fie quoted some of the pro¬ 
visions of the Code of KomiIutions of the Education Depart¬ 
ment in that island that came into foiceon Ma> 10, 1900, and 
generally supported the \iow that while agricultural education 
was possible on ccitam lines it would require a coiibiderable 
time to organise an effective system in an island where the 
teachers numbered o\ei 700 and the distances to be covered were 
so considerable. The 1U*\. J. E. Rmk( k (Barbados) and Mr. 
William Blair (British tiuiana) contributed short papers bear¬ 
ing on the same subject. 

The Conference then adjourned until 9.80 a.m. on Monday. 


Cl>NKHKrNU< DlNNLK. 

The members of (he Conference dined together in the 
spacious dining-room of the Maiiue Hotel at 8 p.in. on 
Saturday, 5th Januaiy. The [Resident of the Conference (Dr. 
Morris, C.M.G.; was in thcelmii. Covei*s were laid for fifty- 
two. and beside- all the loading mombeis of the (inference and 
Dr. Morris’ ofticial staff, the following gnosis wow present: 

His Excellency, the Ilon’ble IUlph C. Williams, C.M.G., 
Acting-Governor; Jiis Loidship the Bishop; Hon'hle W. II. 
Ghravks, Q.C., Acimg-Coloninl Secretary ; Hon'ble F. AClvrke ; 
Rev. Canon Bindley ; J. G uujivkr Austin. Esq., Chairman of 
the Chamber of Commerce: \\\ A. Hornk, Esq., Huporintend- 
ent of the Colonial Bank; Captain Owrn, Superintendent of the 
Royal Mail Steam Packet Compan.x : Lieutenant Colonel St. 
Lrgkr ; H. de R. Walker. Esq.: Foster M Allkynk, Esq., 
Chancellor of the Diocese;and Lieutenant ( 'la row II \milton, 
A.D.C. 


Dinner over. 

l>r. Morris rose aiul pioposed “ The liealtli of Her Majesty 
the Quern and the Members of the Royal Family," remarking 
that her Majenty was her&elf an ardent Agriculturist. 

The toast was drunk with the accustomed honours. 

His Excellency the Ac tinu-Governor, then m and said : 
My Lord and Gentlemen : The [tuperial Department of Agri¬ 
culture Isa term well known to us now, but lately it was 
almost miknowu. When the West Indian Royal Commission¬ 
ers came out here, they saw that what was necessaiy was an 
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insight into the several industries, and with great wisdom 
they recommended that a Central Department should be 
established in the West Indies around which all existing organ¬ 
isations might chu-tei. In the smallet Colonies perhaps there 
were few organisations for num,\ reasons which I need not go 
into. Tuthelaigei Colonies, iheie were large organisations 
which had done good work m tin past, hut that was no teason 
wh> theie should not be the -upieme eential organisation, 
which we now have in the impel uil Department of Agiiculture. 
(Cheers.) When we regaid the Mot hoi Couutiy, we should be 
grateful to the Gov eminent and Mi. Chamberlain for what has 
been done. I think something like 4SL7.000 a year is spent on 
this woik, and you can easily undeistand what strong pressure 
must have been biought to bear on ilie Treasury before the 
West Indies could get the benefit oi the Imperial Department 
of Agricultui'O. Perhaps it is not out of place for me to flay 
how much has been done m t he West Indies, not only in the 
formation of this Depaitmout, but by the subsidising of 
steamers and so forth, which, on the whole, I think is costing 
the Imperial Government not much less than 45100,000 n year. 
That, suiely, is a fan answer to (he question sometimes asked : 
“ What does the old country eaie foi the West Indies to-da> V" 
But to go back to the Dep.u tmont of Agriculture, and what 
it has done If it has done nothing else, it has done a good 
deal in gatheiing mound its to-uight, and u year and two 
years ago, competent and capable representatives of the 
various industries of the several West Indian Colonies, and 
British Guiana. (Oheeis.) It is not merely a question of good 
with regard to one Colony, but what it does to all the Colonies. 

I know as well as any one tho^very considerable difficulties 
met with by Dr. Mon is in his work. We are fortunate in 
Barbados that he has his henriquarteis heie, and we know how 
closely he devotes himself to his woik. Speaking as the repre¬ 
sentative of the Government, lean say that the Government 
of Barbados have found Dr. Morris a capable coadjutor in all 
that concerns the welfaie of the Colony. He strenuously 
studies the interests of his Depaitment, because he feels that 
the welfare of the Department is the welfare of the West 
Indies. I have never met anyone who is more eupable to 
serve as the head of the important Department to which he 
belongs. (Checia.) I have also had opportunity of watching 
the various members of the department who are in Barbados, 
and I know that Dr. Morris lias made a good choice of 
gentlemen who are able to second his efforts. Further, as 
travel about, l hear that wherever the Department of 
Agriculture is, its influence is felt for good in the Colonies. 
It is singular that at first the poorer classes mistrust the 
efforts made in their behalf. That is unfortunate, and I 
think that vvliat all of us should do is to drive away from 
the people the idea that the Imperial Department of Agricul¬ 
ture comes among them for anything but the improvement 
of their condition, and to make them better than they 
were before. Then with regard to cane cultivation, I 
think it is fair to ask that all gentlemen interested in the cane 
Industry should join with the Department in lending it 
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assistance, in giving it land for carrying on experiments, 
and in giving it the fullest information as to results; be¬ 
came unless full information is given to the Department, it is 
impossible foi it to get together those statistics by means of 
which it may best help the community. I think everyone in 
these Colonies will recognise that in appointing Dr. Morris, 
Mr. Chambeilain lias had their best interest at heart. The 
Department has done its woik. well, and, with regard to Dr. 
Morris, the motto which belongs to him NWhatever th> 
hand findeth to do, do il with thy might." With these 
remarks, I propose “The health of Dr. Morris and success to 
the Imperial Depaitment of Agriculture in the West Indies." 
(Cheers.) 

The toast was drunk w itli the utmost enthusiasm. 

Dr. MoRRfh, in responding said: 1 am extremely glad to have 
the opportunity to thank, not only those present, w p lio are closely 
associated with me in my work, bul others in the various 
Colonies, who help me in what I have to do. I thank your 
Excellency for the kind w r ay in which you have spoken of the 
Department of Agrieultuie and the officers connected with it. 
As this is the Hist opportunity offered to us, I venture to 
expiess the extreme pleasiue we all feel that Her Majesty the 
Queen has been pleased to tecognise your labours in various 
parts of the Empire. (C'lieoi*.) We are confident that the 
distinction now conferred upon Your Excellency has been well 
deseiwed. With legat'd totin' Department of Agriculture, I 
can only say that year In t \etu T feel more hopeful that the 
work entrusted to the Depaitment will ultimately prove of 
great Ix'iielifc to the-»e Colonics. At over> succeeding Confer¬ 
ence, those associated w it h me aie proving year by year more 
loyal mid helpful in the woik l ha\e to undertake. To those 
who have travelled, in some eases, more than a thousand miles, 
in older to assist us with the results of their knowledge and 
experience, T am most ginteful, mid still more for the hearty 
aucl thoiough nuumei in which they lm\e assisted in the business 
of the Conference. No one could have moi e earnest and capable 
colleagues than happily 1 have. J am conduced that if, in 
addition, the Department could soeuie the cordial support of 
all classes of the community, it would perform a great work. 
I heartily thank Your Excellency and all present for your 
kindness, and I need only add that, a 1 - far as my strength 
peimits, I am deteimined to make the Imperial Department of 
Agriculture of benefit to all parts of the West Indies. (Cheers.) 

Mr. J. H, 1I*rt, F. L. S.: As the oldest member of the 
Botanical Service who lias sewed under Dr. Morris, beginning 
nearly twenty year* ago, il is my privilege to assure him of 
the loyalty and gooilw ill of evciy meuibei of that service. He 
will never lack any suppoit wo can give him. We regard liitu 
as a man of resource, of infinite tact, a man of sound judgment* 
and one that attains to success in everything he undertakes, 
We are prepared to do everything we can to make his w T ork a 
success for the West Indies. (Cheers). 

His Lordship the Bishop : I have been asked to propose a 
toast which I aiu sure w ill be drunK with a very great deal of 
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pleasure. It is the health, lom* life and prosperity of tlie Re¬ 
presentative-* and Visitor- to thi- Cuiiietonce. I, a- a resident 
in Barbados am \ei> talari, incited, to welcome the Representa¬ 
tives of the valions Colonies to thi-, our little island. There is a 
good deal of go aheadedne-s m Uaioadiaas when they take a 
thing into their heads, but when they do not likcsi thing there 
ib a good deal of un-go-aheadediie-s in them too. We all want 
to be taught what i- good foi jhu Imdos - I *1111 shaking partic- 
ularly as President of the Education Boa id and are anxious to 
know what is best fot tlie people oi this ( olony. We are proud 
that Barbadians should be so honouied b> basing -uch compe¬ 
tent and intelligent Rcpicseutntivc-. coining to the Island, and 
I now' propose the health, long lite and piosperity of those 
Representatives and VisUors, coupling with the toast the names 
of Profeb&oi Carmody of Trinidad. .Mr. T. IT. Hlmrp of Jamaica, 
and Mr. H. de R. Walkei a visitoi from England. (Cheers.) 

The toast was drunk with eutl U'-ia-m. 

Professor Carmoia, iu io-pomliiu> -aid: It is a pleasure 
forme to say that the Representatives are always well re¬ 
ceived when they come to Barbados, and they always will be. 
(Cheers.) I say this bccau-e 1 have obsei\ed that hospitality 
in the West Indies has been closely associated with the sugar 
industry, and wherever the sugai in dust 1 > is pi edoininant there 
hospitality is predominant. In Barbado-, the sugar industry 
is always predominant and therefore, hospitality is predomi¬ 
nant. To turn to the serious side of our work, I will make one 
remark. 1 have heard it said on more than one occasion that 
there is a considerable amount of apathy shown on the part of 
agriculturists with regard to the work done by the Imperial 
Department of Agriculture. I think w e should sink all petty 
differences and have one object in view. and that is, to combat 
the beet industry. If wo make up our minds to do that, 
I am Hure that the cane sugar industry will ahvays be a 
flourishing one. (Cheers.) 

Mr. T. H. Shakjp : When 1 left Jamaica to come here I had 
no idea of the hospitality which would Ik* extended to us. I 
do not allude to the hospitality around us now, but to the 
mental repast which wo hud at the Conferences and which, 1 am 
sure, no one appreciated more than I did. Unfortunately for us 
in Jamaica, when the arrangements were made by the Imperial 
(rovernment for tlie formation of a Department of Agriculture 
in the West Indies, Jamaica was practically left out iuthe 
cold. Her resources being large, she was thought to be able to 
do without tlie assistance of the Agricultural Department. But 
1 have so deeply appreciated wlmt has passed to-day that I shall 
never rest until I see the day when w e shall come more directly 
under the influence of that Department. There is no visitor 
here to-day, who has taken any interest in the Conference, who 
is not satisfied that he is more than amply repaid for the ex¬ 
pense and trouble incurred incoming here. (Cheers). 

Mr. H. de R. Walker : I have only been here a short time 
and, practically, know nothing of the present situation and the 
condition of these islands. I have, howover, been very much 
interested in what 1 have heard to-day, and X hope to spend the 
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next two months in visiting the diffeient i»tts of the West 
Indies. I think you will all agree with me that, polities apart, 
you cannot have too man> men in the House of Commons who 
have Aisited the Colonies, whatever their political ideas may be. 
(Cheers.) r have already spent many months in Canada, and a 
year in Australia and New Zealand, and, although I hope I 
shall not spend all my life in these parts, yet I think that a 
man who has spent -ome time here \\ ill not only help matters 
in the House of Commons, but will be able by his experience to 
do some good to the Colonies which he has visited. (Cheers.) 

The party then separated. 


III. KIWOATIONAL (VOntUoU'd.) 

The Conference resumed at 9.80 a.m. on Monday, Dr. 
Morris presiding as before. 

(VII) Mr. C. M. Martin, B.A., (Leeward Islands) read a 
l>aper on the *• Results of ton years’ exi>orience with Compul¬ 
sory Enactments in the Leeward Islands/’ He stated that 
compulsory education in the Leeward Islands dated from 1890 
and gave figures showing the' increase in school attendance 
since that time. He pointed out the desirability of having 
children of equal ages in each standard, and in conclusion stated 
that he saw no reason why compulsory education should not 
become general in the West Indies. In reply to questions put 
to him, Sir. Martin informed the Conference that the age limit 
for compulsory education was from 5 to 12 years, the fees were 
one penny per week, and the District Educational Officers 
throughout the Leeward Islands cost £370 per annum. 

The Prhhident remarked that the success or failure of 
compulsory education would directly affect agricultural educa¬ 
tion -it formed, in fact, the basis on which all efforts would 
depend. He then announced that there w r ould be a separate 
sitting of the Educational members of the Conference in the 
Council Chamber to consider certain questions relative to 
scholarships, the preparation of books to extend agricultural 
teaching, the issue of certificates to teachers in charge of 
Elementary schools, and kindred subjects. 

The Educational Section thus formed then met in the 
Council Chamber with ills Lordship the Bishop as Chair¬ 
man, and the Hon’ble T. Capper (Jamaica) as Secretary. 
A report on the results of the deliberation of the Educational 
Section will be presented later. 

The main body of the Conference then proceeded with the 
business before it. 


TV. GENERAL. 

(VIII) Dr. H. A. Alford Nioholijs, U.M.U., read a paper 
suggesting “ Legislation to control Bush Fires/* He explained 
that the further title was—Bush fires aud thoir harmfulness 
to the <90il in Colonies where they w ere not controlled by 
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Legislative enactment. The p*q**» v.Hs listened lo with great 
inteiest and led to ail animated U^cu^ion. Mr. W. Fawcett 
(J amaica), Air. F. Wvi is( Vuti^uaj, Mr. T. H. Siiari* (Jamaica), 
Mr. A. J. Jordan (Mont m n\iU, Air. I )onuj> AI( Donald (Anti¬ 
gua), Air. G. S. ]Ji T i)s.nx (St. Lucia), Mr. Bert dr Lamarrk 
(T riuidad) and the Pui>.inkNr taking part. 

(IX) Tire lion’ble Fk\x< is \\ a irs(Leeward Inlands) read a 
paper on ** The Heat men t of Soils in * Orchard* cultivation in 
tlie tropics." Mr. Hart (Ti midad), Mr. W. Fa w ( ktt (Jamaica) 
and I)r. Nichodus (Dominica; coutii buted additional informa¬ 
tion. Ju summing up the President lcctmmiended light fork¬ 
ing and efficient drainage on sloping lands as the fii*st requisites 
in permanent plantations in tlit tropics. He wa- not in favour 
of allowing grass lo grow in plantations under any circum¬ 
stances, hut preferred to adopt the recommendation made by 
Mr. Watts of culthatiug leguminous plant-, w here possible, 
afterwards digging tliem into th^ soil to enrich it with humus 
and nitrogen. 

(X) Air. J. H. Uaui (Trinidad) read a ver> interesting 
paper on “ Rubber Planting in the West Indie*." in this 
paper all the different india-rubber trees suitable for cultiva¬ 
tion iu the West indie* were t*ull> described, and their merits 
discussed. Mr. Haht also exhibited -pecimens of rubber obtaiu- 
ed from tiees under experimental cultivation in Trinidad. Dr. 
Nicholas (Dominica), Mr. W. Fawt ktt (Jamaica), and Mr. H. 
Millblv (Tobago) took part in the discussion. The President 
closed the discussion with an account of his experience in con¬ 
nexion with the Oastilloa rubber-tree and the rubber industry 
in British Honduras. 

The Conference then a<ljoiiriied for luncheon. 

(XI) On re-assembling after luncheon the Honourable 
Francis W itth (Leeward Islands) mul a papen descriptive of 
the M Pine-apple cultivation at Antigua." This industry, in 
spite of adverse* circumstances, has existed for about 30 years. 
The quantity of fruit exported in L8D0 was the largest on re¬ 
cord, and amounted to a value of £2,031, of which £1,401 repre¬ 
sented the value of fruit -.hipped to the* Tinted Kingdom. Air. 
T. II. Shari* (Jamaica) followed with a very interesting account 
of the pine-apple industry carried on at Jamaica chiefly with 
the smooth Cayenne pine, in some cases producing fruit, weigh¬ 
ing fi*om 13 to 15 pounds. The President thanked both Mr. 
Watth and Air. Shari* for their contribution, and remarked that 
the latter gentleman especially had impressed him with the 
value of a thorough practical knowledge of the subject iu 
hand. 

(Xii) Di. J. K. Duerden (Jamaica) next read a comprehen¬ 
sive jwiper on the 44 Marine Resouives of the West Indies." He 
graphically described the varied marine resources of the seas 
bordering these Islam la and remarked on the anomaly of 
importing salted flsli to the extent of thousands of tons 
annually while the splendid fisheries of the West Indian waters 
were quite* undeveloped. Ho pointed out that at the Cape the 
Agricultural Department supervised both the agricultural and 



next two months m u-.itiiu Hit diffcient pait* of the West 
Indies. I think >ou will all ague with me thill, polities apart, 
you cannot have too matij men in the House ot Commons who 
ha\e visited the Colonies, vvhatcvci then political ideas maybe. 
(Cheers.) I havcalicadj spent manj months in Canada, and a 
year in Australia and New Zealand, and, although I hope I 
shall not spend all »n> life in these pints, jet I think that a 
man who ha*- s]>ont -ome time lieie will not onlj help matters 
in the House of Coinmons, but will he able b> Ins e\peiienee to 
do some good to the Colonies which In* has \ isited. (Cheers.) 

The party then separated. 


in. MDirpATioNAli (oontuuml.) 

The Conference lesumed «it t),*tO a.m. on Monditj, Dr. 
Mokmis presiding as licforc. 

(VII) Mi. C. M. MvtnvN, M.A., (Ijccwaid Islands) lead a 
|w|H*r on the " Hesiilts of ten >eai*C experience with Compul¬ 
sory Knaetments in the Leew ltd Islands.'’ lie slated that 
compulsoiy education in the Unwind Islands dateti fioin IHtIO 
and gave figures showing the meiease in school attendance 
since that time. Ho pointed out the desirability of having 
children of equal ages in each standaid, and in conclusion stated 
that he saw no reason wliy compulsoiy education should not 
become general in the West Indies. In icplj to questions put 
to him, Mr. M yktin informed the Confluence that the age limit 
for compulsory education was hom 5 to 12 years, the fees wore 
one penny j>er w r eek, and the District Kducatioiml Officers 
throughout the Leeward Islands cost £.'170 per annum. 

The Phhhiiiwnt lemurked that the success or failure of 
compulsoiy education would directlj affect agricultural isluea- 
tion it formed, in fact, the Im as on which all efforts would 
do}>ond. He then announced that there would be a siqmrnto 
sitting of tho Kducutioual memlaus of the Conference in the 
Ommcil Chandler to consider certain questions relative to 
scholarships, the prcpaiation of books to extend agricultural 
teaching, the issue ol certificates to teaehiis in charge of 
Khmieutary schools, and kindml subjects. 

The Kklucatioual Section thus formed then met in tiie 
Council Chandler with His Umlshlp the Bishop as Chair¬ 
man, and the lloidhlc T. Cappwk (Jamaica) as Seiwtary. 
A report on tho results of the deliberation of the KiUieatiimal 
Section will bo presented later. 

The main body of the Conference then proceeded with tlie 
business before it. 


IV. CrKNMKAI.. 

iVIll) Dr. 11. A. Alkoho Nicholas, road a paper 

suggebtiug M legislation to control Bush hires." Ho explained 
that the further title was Bush ilrcs and their harmful ness 
to the soil in Colonies whero they wore not controlled by 
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legislative onaehni nt. The papei was 11-Jencd to With great 
inteicst ami led to an animated (Iimmissioii. Mr. W. Pvwvktt 
(Jamaica), Air. P. Wvi is( \ntigua), Mr. T. II. Suutr (Jamaica), 
Mr. A. «J. Joiiuyn (Monlsci 1 it), Mr Don vli> Mc Donald (Anti 
gua), Mr. U. S. Hudson (Si. Lucia), Mi. Utu< r ok Lamarum 
(Trinidad) and the PuasioaN'i Likinu part. 

(IX) The lion hie Pn vn< is \\ v'lTh (Leeward Islands) road a 
jmper on *• The Deal meat ol* SoiD in Diehard’ cultivation in 
the tropics.” Mi. II vim (Tnnidad) Mi. W. Pa v\ < mtt (Jamaica) 
and Dr. NimoLLs (Dominica) eon1 1 United additional iulorma- 
tion. lu ■uimnung up the President leeonnnended light fork¬ 
ing and efficient dunnage on doping lands as the lirstrequisites 
in permanent plantations in the ttopics, lie was not in favour 
of allowing gia^s to grow m plantations under any circum¬ 
stances, but preferred to adopt tin 1 recommendation made by 
Mr. Watts oi cultivating leguminous plants, where pobbiblo, 
afterwards digging them into tin mu] to enrich it with humus 
and nitrogen. 

(X) Mr. *1. II. ilviu (Tnnidad) read a very interobtiug 
paper on “ Rubber Plan ling in the West Indies.” In this 
paper all the different india-rubber tree's Mutable for cultiva¬ 
tion in the Wed Indies woio 1 11 11 > desei died, and their merits 
discussed. Mr. Haim also exhibited ipcciuiciis of rubber obtain¬ 
ed from Does under evpeiimeutal cultivation in Trinidad. Dr. 
Numiolls (Dominica), Air. W. P vw< hi i (Jamaica), and Mr. II. 
Millkn (Tolmgo) took partin the discussion. The Pkkhiomnt 
closed the discussion with an account of his experience in con¬ 
nexion with the Dastilloa rubber-tree and the rubber industry 
in British Honduras. 

The Conference then adjourned for luncheon. 

(XI) On reassembling after luncheon the Honourable 
Pit vn< is \V VTls (Leewaul Islands) lead a paper desei iptive of 
the “Pineapple cultivation at Ynligua.” This industry, in 
spite of advert circumstance , ha- existed for about *J0 years. 
The <|iiautit,v ol Fruit exported in I Still vvu^ (.lit* largest on re- 
cord, and amounted to a value of L*!2,0al,of which £1,HH ivpre- 
sented the value of fruit -.hipped to the 1 nilcd Kingdom. Mr. 
T. H. Kiixur (Jamaica) followed with a very interestinguccounl 
of the pine apple mdu Jr 4 v eanied on at Jamaica chielly with 
the smooth Cayenne pine, in mine ease*. producing fruit, weigh¬ 
ing from IS to la pounds The PuwsiDWNT thanksl both Mr. 
Watth and Air. »Sn \ne For l.lieii contrihution,and remarked that 
the latter gentleman especially had impressed him with the 
value of a thoiough practical knowledge of the subject in 
hand. 

(XII) Hi. J. K. Dukkiikn (Jamaica) ncxtimdacomprehen- 
,dv« paper on tIu h “ Marine Resources of the WoHt Indies.’ 1 He 
graphically described the varied marine resources of the seas 
Imrdoring these islands and remarked on tho anomaly of 
importing salted tish to the e\b lit of thousands oF tons 
annually while the splendid llsliories oi the West Indian waters 
were <|iiite undeveloped. Ho pointed out that at the Capo the 
Agricultural Deiuirtiiioiit wupoivlwd both the agricultui*al and 
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marine resources. The Pn evident t hanked I)r. IHterden for his 
paper but doubted whether, at pioionlal least, ller Majesty’s 
Government would permit the imperial Department of Agri¬ 
culture to take up murine biology in addition to its numerous 
other duties. 

(XIII) Mr.W. K. Morrison, Acting Bee-Mxpert on the Staff 
of the Imporial Department of Agriculture, then road an 
introductory ] wiper on Bee-keeping, in the eourso of which ho 
referred to the possibilities of the industry in the West Indies. 
The President explained that it was proposed to arrange for 
Mr. Morrison to visit all the smaller islands during the next 
few months and advise Bee-keepers to the best of his ability. 
He was satisfied that in some localities the circumstances were 
very favourable to tlie success of a bee-keeping industry. At 
Jamaica the value of tlie exports of bees-wax and honey 
amounted to about £13,000 annually. 

The following papers, owing to pressure of time, were taken 
as read:— 

The Cultivation of Onions at Antigua. (Mr. W. N. Sands.) 

u Zebu” Cattle in Trinidad. (Mr. C. W. Meadkn and Mr. J. H. 
Hart.) 

Artificial drying of Cacao. (Mr. G. WHITFIELD Smith.) 

Pungoid Diseases of Cacao and other plants. (Mr. Albert 
Howard.) 

Experiments in the treatment of Insect Pests in 1000. (Mr. 11. 
Maxwell-Lefroy.) 


C’ONCLUSION. 

The President : I u bringing the business of the West Tudian 
Agricultural Conference of 1901 to a close, the pleasant duty 
devolves upon me to express hearty thanks to you for coming 
here, and for the earnest manner in which you have taken part 
in the proceedings. I am of opinion that this Conference, as far 
as opportunity offered, has boon entirely successful, Oiu* time 
has been very limited, but, in spite of that, a number of import¬ 
ant and useful j wipers have been brought before us and 
discussed by men who thoroughly understood their subject, and 
who, in each case, presented it in a lucid and interesting manner. 
We caunot have failed to obtain a large amount of valuable 
information, and to derive benefit in many other ways from 
intercourse with one another. A full report of the papers and 
discussions will shortly be published in the “ West Indian 
Bulletin," the Journal of the Imperial Department of Agricul¬ 
ture. This Journal, 1 may mention, is not only widely distribut¬ 
ed in these Colonies, but all over tlie world. It reaches workers 
in all branches of Agriculture. In return, we receive publica¬ 
tions of great value. The work of these Conferences, and Pxnay 
say of the Department generally, is watched with a good deal 
of interest by those engaged in similar efforts in other countries. 
I again thank you for your attendance, and wish you God- 
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speed in returning to your home*, and carrying on the work 
in which we all feel so deep an interest. 

Mr, T. H. Sharp (Vice-President of the Agricultural Society 
of Jamaica) then rose and said: I am deputed to move a vote of 
thanks to Dr. Morris for organising and presiding over this Con¬ 
ference. 1 have come from a Colony not possessed of the privi¬ 
leges here available, that is, of having this Conference in our 
midst, so that planters and others cau attend, and listen to the 
proceedings. This I regard as a great privilege. It is possible 
that the people of Barbados will never fully appreciate it 
until they have not got is. I have learnt more during the short 
time 1 have been here than I have for a long time. £tis evident 
that to meet all the varying conditions of elevation, soil, and 
climate in these islands, it is impossible to have a stereotyped 
system of cultivation. Hence the value of the varied opinions 
obtained at this Conference,ancl the necessicy for utilising latent 
talent, and of consolidating information and disseminating it 
throughout the West Indies. It is our duty to work harmoni¬ 
ously with these Conferences so that their influence may be 
felt as widely as possible. On behalf of those present, ancl those 
not preseut, I move a hearty vote of thanks to the President for 
the able manner in which ho has conducted those proceedings. 
He has grasped every subject brought forward uml discussed, 
and has guided the business with the greatest skill and atten¬ 
tion. The responsibilities of Dr. Morris and his colleagues are 
enormous, and, in according him our thanks, 1 believe you 
will do so with the same entkushtstie and sincere feeling as 
myself. (Loud applause.) 

Mr. J. H. Hart, F.L.S. (Trinidad): I secoud the vote of 
thanks just proposed with great pleasure. Mr. Sharp has left 
me nothing to add, and I therefore content myself with for¬ 
mally, but heartily, supporting him. 

The Hon’ble F. J. Ci^arkh : As one residing in Barbados, 
where the Department has its headquarters, I feel I ought to 
add a word of appreciation of Dr. Morris, and I do so more 
especially because of a remark made by him which seems to 
imply that the Barbados planters do uot support his efforts 
by affording information asked for. I can assure Dr. Morris 
that if the planters do not give the facts ho asks for, it is 
because they believe they have uot got them to give. Further, 
the bulk of the planter in this Island do highly appreciate the 
services of himself ancl his staff, and fully recognise the good 
work they are doing here. (Applause.) 

The President : I thank you most heartily for your kind¬ 
ness. The cordial appreciation given to the efforts ot myself 
and my staff will greatly encourage us. I assure you that 
nothing will be wanting on our part to render the Imperial 
Department of Agriculture as efficient as possible iu carrying 
out the duties entrusted to it. Before we separate, I desire, 
on your behalf, to express out 1 thanks to His Excellency the 
Acting-Governor for liis kindness in opening the Conference, 
and to the Governor-in-Executivc Committee for the use of 
this Hall. Our thanks are also due to the HeudH of Depart¬ 
ments and others, including the Superintendent of the Royal 
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Mail Steam Packet Company, who have readily assisted 
m ariungonieuts for our comfort and to the i'nss for re¬ 
porting the pioceediiigs so fully, and, in other ways, sup¬ 
porting our efforts. In reply to Mr. Clarke, I may mention 
that tho information desired from planteis is really of a simple 
eharaeler, and not likely to give much tumble For iiMnnoe, 
wo, at present, have no data as to the area actually under cane in 
this Island, norun appro}, i mu to estimate even of the number of 
acres planted under encli variety. The information required 
could, 1 believe, he readily given. It is desiied not out ot 
curiosity, but solely with the view of enabling us better to 
understand the position of the industry and render our ser¬ 
vices of greater value to the Colony. I think that is a fair 
ground on which to base our request. I trust tliU fuller 
explanation vv ill enable tho planters generally, but especially 
the leading attorneys, to assist us. In conclusion, Gentlemen, 
I once more tender you my best thanks for your presence and 
assistance. 
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AGRICULTURAL CONFERENCE, 1901. 

(GOXTJNrEI).' 

Having iu the pro's iou-» puge- given a biiel Report oi the 
Proceedings at this Conference it is now pi opened to publish the 
principal papers read with a ^ummai> of the di^cu^ion in each 
case 

RECENT EXPERIMENTS WITH SEEDLING AND 
OTHER CANES. 

Professor iV Albuquerque : I have been requested b> the 
President of tliib Conference to introduce a di-»eus-iuu upon 
needling canes by indicating very briefly the main points con¬ 
tained in the Departmental Pamphlet, entitled " Seedling and 
other Canes at Barbados, 1900,” the conjoint work of Hi. Bovell 
and myself. 

In 1898, when the present experiments were started, we 
had some 100 varieties of very varying merit under experimen¬ 
tal cultivation for the most part at Dodds. Wo came to the 
conclusion that, however w’ell a seedling did at Dodds, it 
would be necessary to try that variety in different pilrts of the 
Island before recommending it to tlio planters. We therefore 
selected some eight of the best varieties aud planted plots of 
each of them at seven estates situated in different districts of 
the Island. We cultivated two or three other varieties side by 
side with our selected seedlings for comparison. The experi¬ 
mental canes were, in each case, grown under the same condi¬ 
tions as those cultivated on the estates. Although during the 
year the Island experieneed a long period of di-ought, the want 
of rain was much more severely felt at some estate- than othei^, 
and this has in some caso accentuated the differences between 
the various stations, while in other cases it has tended to ob¬ 
scure those differences. Moreover, drought affects some varieties 
much more than others, so that some varieties that shewed to 
disadvantage this year w r ould, under more favourable condi¬ 
tions, have given bettor results. Consequently, planters should 
not lay too much stress either on the results obtained with 
some particular cane at one station or on the general results of 
any single year. The average obtained after soveml years trial 
will lx> a much safer guide in selecting varieties for estate 
cultivation. 

On pages 1 and 2, the methods employed in regard to the 
planting, reaping and analysis of the selected varieties are 
briefly indicated, and it w r ilJ be noticed that we have omployod 
the formula of Mr. Douglas, the Chemist oi the Diamond 
Estate, in calculating what yield of marketable sugar w r e can 
expect to obtain at a fully equipL>ed modern factory from juice 
of known composition. 

On page 4, the chief questions to which the planter will 
seek replies are enumerated as follows:— 

(1) Does it give a large tonuage of canes per acre ? 



(2) Is it a (food milling cane, m., does it passthrough the 
mill without bunking oft, and cl >0s it yield ft high 
peicentago ot juice V 

(ft) Is the juice rich in sugai ? 

(1) What is the degree of pm it y of the juice ? 

(5) Is the cane a healthy one oris it subject to disease, 
giving a laige peicentagc of rotten canes? 

(ft) How long does the vaiiety take to lipeu? 

(7) How does it stand (bought? 

(S) Does the seed cane (plant) germinate (spring) leadily? 

After this, follow- a list ot the stations, their respective 
ele\aliens abo\e the sea lamfal! for the year and the average 
lesults obtained at each station upon all the plots of the 
station taken togetliei. A detailed account ot each cane 
gi\ing hotli tin held chaiacteis and tlie chief industrial 
result- is also Lecoided. 

Heside- the tables at the end ot the pamphlet giving the 
mean results at the Hlaek soil Stations, Red soil Stations and 
nil tin* Stations together, I have before me the results obtain¬ 
ed at each of the seven Stations individually which will bo 
published in out* annual ieport. 1 have also some figures 
showing tin number ol‘ j ears each seedling and older variety 
has been cultivated at Dodds, and tlieir aveiagc yields from 
which the following data have been selected: - 

B. 147 has been cultivated at Dodds six years (to 1809), and 
has given ie ults the re showing an average of 84*5 tons of cane 
and 8*05 toils of sugar per acre estimated by the Douglas 
factory formula. In this year’s experiments the average 
lesults were 27'5 tons of eaues and 3*1 tons of sugar per acre. 

B. 317 was cultivated at Dodds two years (to 1800) and 
gave 102 tons of earn* ami 1*5 tons of sugar per acre, estimated 
by^the Douglas formula. This year the average results were 
207 tons of cane and 2‘ft tons of sugar per acre. The difference 
between these results and those obtained at Dodds alone is very 
striking. 

The .Jamaica earn* and the Rock Hull cane cultivated two 
years (to 1800) at Dodds, held a high place on the list at that 
station, w Idle the Jamaica cam* has retained a high place in 
tlio experiments of this year. The Rock Hall cane, owing 
probably to drought, ha-, shown a marked falling olT. 

On pages 15 to 17, a comparison is made between the results 
obtained with White Transparent and B. 117 on three estates 
whore they grew in the same fields. The results are decidedly 
in favour of B. 117. The Whitt* Transparent cane is now by 
far the mo^t widely cultivated variety in Baibados, and the 
above mentioned comparative results, together with the- general 
average nt all the stations, lead us to recommend planters in 
this T-laud to give B. 147 a careful trial. Unfortunately, it has 
not shown good latoouing powei in the usual ratooning 
districts, and this will lead planters in Red soils to be cautious 
iu the extent oC their trial. We are also of opinion that the 
results so far obtained warrant our recommending B. 208, B. 306, 
B« 156, B. 817 and the Jamaica cane as worthy of careful and 



limited e-tate tiial Of the-**, B. 1-D, 13 HOti and 13 I "30 will 
miuire cure in the musco\ndo boilimj Iioiim , ll will be 
interesting to hear from the wmkci*" in otht l UJand- wliut 
conclusion- they have aimed at horn their expeiim* nt-. 
W r e are invart* that B 117 ha- not done m well in otliei 
places as it has in Barbados. It i- uni to be exported that 
one \ariety "ill he tin* be-l e\i ryw here, but that diiTeient 
canes will he piclcrrcd in diffeient Waiitic-. 

Mr. J. K. Bovbij. (Barbados) : At the icque-t oi* the Presi¬ 
dent f have pit‘pared a brief sketch of scam* of the seedling 
and other eanes that have been experimentally tried at Barbados 
during the last sixteen >eai*s. In 1NM,«* the suggestion of Sir 
William Robinson, woiceei\od fioni Dr. MoirD. then in eharg<‘ 
of the Botanical Department oi Jamaica, plants ( ,f twehe 
different eanes then under cultivation in that island. Amongst 
these were Mauritius, Keni-Keni, Xoimnn, Xaga, Hacuii, ILillii, 
Mnmuri and Elephant. Other earnsweresubsequently inti 04 lue- 
ed from British CJuiana sent bv Mi. Jennnn, iioin Tiinidml -cut 
by Mr. Ilart, and the Caledonian Queen fioni St. Kitts sent by 
Captain Berkeley. I 11 January ISSN we took up the cultivation 
of self-sowui seedling eanes found at Dodds. These had been 
previously noticed by planters in the Island but their sys¬ 
tematic cultivation was not taken up until (lie date above- 
mentioned. 

The lirxt cane of promise among the self-sown seedlings 
obtained in 1S88 was named Burke, after the overseer who 
discovered them. This cane gave excellent results at Dodds 
when compared with the Bourbon, and as tentative cult i\ation 
at Stepney and other estates confirmed these results, it was in 
181)5 somewhat extensively cultivated on various estates all 
over the Island. I T nfortunately, the Burke cane was not siif* 
ficiently immune to the fungoid diseases then so prcwilent 
in the Island, and as the juice from it required, for its 
evaporation, fuel beyond that furnished by the megns-. it fell 
into disrepute; and although there art* still fields of it to he 
found dotted here and there, especially in the northern dis¬ 
tricts of the Island, it has, at the present time, almost dropped 
out of cultivation. There is a tendency, in some quarters, to 
adversely criticise tin* Barbados planters for so suddenly 
substituting the Burke for the Bourbon to tin* extent they 
did in 1801-5. This is, I think, unjustified, for the Bourlxm 
cane was so affected by fungoid diseases that on many 
estates it was not yielding half a hogshead of sugar to the 
acre, whilst the Burke, where it was experimentally tried, 
was not only free from disease* but > ielded over half a ton 
of available sugar per acre more* than Bourbon when free from 
fungus. That the Burke cane, under ceztain conditions, still 
gives favourable returns may be seen by examining the 
results obtained at Palmiste Estate, Trinidad, given in Messrs. 
Hart and Cannody s re]torts on the sugar-cane experimental 
in that Colony for 1808 and 1000. During the time the Burke 
was being tentatively tested on a few estates other canes 
were also tried, such as Rappoe, Caledonian Queen, Jaihnma, 
Keni-Keui, Queensland Creole, Striped Singapore and Nnga B— 
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a cam' supposed to be a -*poit fiom the Nag a cane. The 
Lahania and Ivcni-Keiu soon showed signs of rind and loot 
fungus and consequent I \ then culthation was discontinued 
Tin 4 ihippoc, (\iIedonian Queen. Queensland Cicole, Striped 
Singapoi<\ JSaga Jl. and White Trauspnient ga\e tairly good 
i etui ns and woie almost flee fiom tlie attacks of fungoid 
diseases so that thcii cultivation was continued. The hardy 
chutactoL of these canes also enabled the planters in the drier 
distiictsto uitoou- a method ol culti\ation they had not been 
able to practice when growing tlie Bourbon cane. 

The next seedling canes of value were the B. 100, B. 117, 
B. 149, B. 130. In addition to being cultivated at Dodds those 
canes lia\ e been tiied on vaxiouh estates about the Island and 
with the exception of B. HO are included in the “Selected 
seedling series” giown under the auspices of the hnpeiial 
Depaituicnt of Agticultuie on ceitain estates iepiesentative 
of tlie difteient distiicts of ilie Island. B. 149, although 
giving faul> good lesiilts on a few estates, lia* 3 not, on the 
whole, come up to tlie expectations fit at formed of it, its 
cultivation has theiefoie been practically abandoned. Of tlie 
other canes, B. 100, and B. 147 are cultivated on several 
estates, ami have given, in some distiicts, excellent results, 
particularly the latter. B 150 has only been tried to a smaller 
extent, but in the higher distiicts it is giving promise of being 
a usotul cane. 

In addition to the* canes mentioned above, there is a seed¬ 
ling cane known as the Scaly or Blackmans’ seedling, which is 
somewhat limitly cultivated in the higher parts of the 
Island with some success. As it appeals to be suitable to the 
soil and climatic conditions which obtain on the red soils, it has 
been meludod in the “Selected seedling M plots both at Henley 
and Blackmans, and is being tested along with the canes under 
experimental cultivation at those stations. 

Au effort was lately made by the Agricultural Society, at 
the suggestion of the Imperial Commissioner of Agriculture, 
to ascertain tlie men and yield of the \arions seedlings and 
other oam^s leaped foi the crop of 1900. I T nfortunately, as yet, 
no accurate idea can he funned of iho quantities and yield of 
the various sugar-canes at piesent cultivated, but, *-o far as 1 
can judge from a statement kindly prepared forme by Mr. 
G. Laurie 1*110 covering nearly 4,000 acres of canes for the crop 
of 1001, and distributed all over the Island, it would appear 
that the following are the principal varieties now cultivated in 
the order named: -White Transparent, Rappoe, Caledonian 
Queen, B. 117. Blackmans' seedling, Naga B, Burke, Bour¬ 
bon. B. 100, Queensland Creole and Rock Hall cane. The 
White Transparent is evidently the most widely planted 
cane at present while the Bourbon has nearly disappeared 
altogether. B. 117 is planted to a considerable extent 
on some estates, but comparatively little on others. The 
total area throughout the Island under this cane, as stated in 
the President's address, is estimated at about 4,000 acres. 
The Rock Hall cane, a local variety of unknown origin, is 
very little planted at present. 



Piofessor Garmohy (Trinidad): During the la«-t twelve 
months we have induced si\ estate^ in Trinidad to undertake 
similar cvpor iments with seedling eanes to those in Barbados. 
From comparisons alieady made of the yield of seedling c-ine^ 
in different local!ties, we are eonvineed that the only way to 
test the value of these varieties, is by means of experiments 
carried out on sugar estates by the planters them" elves in 
which the seedlings are grown side by side with other caues 
under ordinary estate conditions. I hope we shall be able to 
lepoit much more satisfactory progress than hithei to. Seedling 
canes have been grown lor some time in Trinidad, but in’a 
somewhat erratic manner. Accepting the recommendations 
made to them, the planters have cultivated seedling canes to 
a fairly large extent but In one or two cases with disastrous 
icsults. Of these failures there aie now no published recor<ls 
since, unfoi tuuately, the planters kept the lesulls to them¬ 
selves. It should be remembered, however, that the results of 
expeliments are of value whether they are unfavourable or 
otherwise. Now, however, we aie pioceeding on different 
lines, as we propose to "iiporvise the year’s woik and embody 
the results in our annual report. The present evperiments 
are on a more limited scale than formerly, but I believe 
they will be of greater value because they w illlie car lied on 
simultaneously and tin* results compared and checked at the 
end of each season. We have already collected and pub¬ 
lished some ver y interesting results of experiments carried out 
on two or three estates by planters who have not received any 
assistance from official son ires. In one experiment, D. 95 w*as 
eompared with Bourbon and as a result the manager of the 
estate was convinced that this seedling was as good as the 
Bourbon. I). 95 has also been under trial on various other 
estates in different parts of the Island and has given a per¬ 
centage of sugar above the average. Among the figures 
obtained, I may mention that at the St. Clair Experiment 
Station I). 95 gave 11-14 and 10-59 per cent, of sucrose: at 
Orange Grove Estate 18-97 and 18*15 per cent: at Brechin 
Castle Estate 17*59 per cent, (first crop) and 17*80 per cent, 
(ratoons), whilst at Palmiste Estate the result wad 15*85 
per- cent. 

In order*, however, to have a really satisfactory test of the 
value of any cane it is necessary to conduct experiments 
extending over a number of years under various conditions. T 
would suggest tlmt while these experiments are being extended 
on sugar estates a great deal more assistance might be given 
at the Government Experiment Station by raising large 
quantities ot plant canes to meet the requirements of pi inters. 

The Prksidknt: l might ask Piofessor Carmcxly whether 
the results obtained from the experiments on sugar estates 
in Trinidad will be controlled and checked by the Official 
Chemist. I ask thi*- because unless all the canes are tested 
according to one method niul the results brought out in a 
strictly comparable manner, there may be doubt aa to their 
relative value. 

Professor Cxrmooy : Some Trinidad estates have chemists 
of tluur own. but we would provide assistance where there is 
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no chemist. I am satisfied tint the results will be trust¬ 
worthy aini luought out in a peifectly computable form. 

Mr. LIam (Tiiuidad): Up to the present B. 117 has not 
ghen the same results in Trinkhul as it has in Barbados and 
the Bm ke has pi mod a gi eat failure. The latter cane was 
tried on sonic* 00 ueies at different estates and had to be 
abandoned because, although it ga\e a good tonnage, it did 
not yield sufiicient megnss and thusproxed distinctly inferior 
to the Bout bon. Consequent on the failuie of the Burke, many 
other seedlings were abandoned. Tt is evidently a waste of 
uieigy For the planteis to take up canes that have to be 
abandoned in a lew yeuis. To prevent this T would suggest 
that the cane- should not be sent out from the experiment 
stations unless they have been under trial for at least five 
years. If after this period we find that a certain variety is a 
good cane theie will be sufficient guarantee that it is worthy 
of t Liul oil the estate 1 -. Next year our experiments at the Sfc. 
Chur Cent idl Station will have been conducted for five years 
and theie will bo some \arieties which have been tested for 
this pei iod, ami e\ery r succeeding year other varieties, which 
lia\e been similarly tested, will be available. 

Mi. F. Watts (Antigua): The experiments which have 
been conducted in the Leewaid Inlands have, up to the pie&ent 
in Antigua, been on a veiy modest scale, but I think it can be 
claimed that they have proved exceedingly useful to the 
planters. The expei iments haw been canied on with the 
object of combating Migar-cauc diseases as much as with the 
\iew of Hnding a better kind of cane; and they w f ere under¬ 
taken at a time when the wave of disease swept over the 
islands and the* sugar iudustLy was in such a serious condition 
as to threaten the credit of the Colony. So great was the 
alarm that, it was suggested in some quarters that it would 
be well not to say too much about the matter for fear of the 
injury that might be done to til. ciedit of the Colony. 
Fortunately at that time a small experiment station had 
been established wlieie a number of canes, chiefly coming 
from Dodds Experiment Station in Barbados, were being grou*u 
and in this station we were soon able to observe that while 
some canes wort* badly diseased, others were almost entirely free 
from rind fungus. The attention of the planters w*as drawn 
to this matter with much success, and, from the moment that 
it w r as realised that we were able to produce a cane that w v as 
not so susceptible to disease, we had to deal with the 
difficulty' which I see is emphasized by the remarks which 
have been made by those who hme already spoken on this 
subject, of controlling a desire to rush: as there w T as a 
strong w'teh to plant an> T cane other than the Bourbon. It is 
very necessary to make extensive experiments before advis¬ 
ing planters what canes should be taken up, and especially 
is this the ease with seedliug canes. Planters at first 
were not Inclined to attach much importance to advice 
based upou laboratory and plot experiments and were apt to 
select caneb which w r ere pleasing to the eyo but which, in some 
cases, did not give good results. Now, however, greater and 



29 


increasing lelinuce is being placed on infoinmtiou based on 
expei iraeut. 

This woik of experimenting in the selection oi canes has 
now been put on an entirely new looting by the Impeiial De¬ 
partment of Agiiculture, ami lluoughout tho islands Mmilai 
experiments me being cairied on. Tuul plots of selected canes 
are planted side by side with otliei cams m the fields. Tli<‘se 
are looked after by the plantois themselves, and me tieated 
thioughout their glow th similarly to othei earns in the same 
field, and thus planteis ate able to see how these cams bolm\e 
and how far they are usistaut to disease. The plantei has 
at last recognised that the selecting of what is host is not 
loft entirely to his judgment. This was well ilhistiated this 
year in our experiments with the seedling I). 95. While this cane 
was growing, its appeal a nee in the field was such as to lead 
planteis to suppose that it was of little \alu<\ and, tor 
my ow T n part, I expressed the opinion that it did not appeal to 
be of any particular merit. Jlowcm when we found its com¬ 
paratively high tonnage on leaping, and dwoveied tlmt 
the juice contained neaily pounds of sugai pet gallon, we 
realised it-value. Whethei it will letain tin position to which 
it baa atttined in the Antigua expetimeiiN I <annot sa\. but 
it will be eaiefully expeiiinented with and is being planted 
on a sufficiently latge scale to settle tltis point 

Our experience with auothet catK* shows still mote the 
necessity for caution. We had a cane, the Keni-Keni, which 
wasgrowm in Barbados and favomably icpoi ted on by Pi of. 
Harrison and otheis. In the fiist yoiu it came up to expecta¬ 
tions, but after that it deteriorated so much that ultimately it 
was thrown out of cultivation. This goes to show that Mi. 
Hart’s advice with regard to expoiimenting foi five years be¬ 
fore distribution to planters for cultivation is one worthy of 
consideration. It is more necessity in the cast* of seedling 
canes than in varieties impotted from other parts of the woild. 
T have persiste ntly endeavotued to lay sties-* on this caution 
right through our work. 

The question of the best method of distribution has been 
raised. In Antigua w r e have had experience of seveial plans. 
Atone time the plants were distributed giatuitou-.ly and in a 
few instances were little valued. We then suggested soiling 
the plants at some fixed price and finally'wo decided to sell 
them by auction, apian which lias answered admirably. If 
a planter wants certain varieties of canes he pay's for them, 
if he dot's not want them lie does not buy them. Thus we 
have an idea wliat canes are in great demand and have 
some measure of the importance attached to them by the 
prices paid. When this plan of sale by auction was introduced 
it was gratifying to find that the canes fetched prices in 
proportion to the degree of merit attached to them in our 
reports. I would suggest that tho other experiment stations 
in the smaller islands might, with advantage, try this plan 
of selling by auction. 

The results of experiments made during the past year* 
which we have ju-st put forward from Antigua, and which 

all eady in tho hands of some members of this Con- 
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feience must bo jmlfitd by comparison with the sugar 
out put horn tho Maud lot Hu* \e*u undei discussion. It must 
bo icmembeicd thal in this reason tliooutput was loss than lull* 
tlio a\eiago, so that imdoi those ciicu instances I think wo can 
icgaid tlio \ieldsnf somo of tho vimotios o\poihnontocl with 
as highl\ wit ist*u tot \ 

At St. Kitts tho woi k is ontiroly now and wo shall ioap 
tho tiist oio]i ot o«inos fiom tho out-slaturns (lining tlio coming 
season. ihit 1 in i> s*ij tint, owing to tin 4 spioad ot rind 
fungus, a koon inti lost is taki n in tho wmk by tho planters in 
this Isl ind, and tho ratios undoi ovpoiimont aio being closely 
watched. Tho plots ate not in tho most silt is factory condition 
since tliis was the fiist \oai of tho work and thoio was nothing 
to fall back upon to supph tho gaps caused byoanos which 
failed to grow. ILowovci, L think wo shall see in St. Kitts, as in 
Antigua, that tho Island will bo planted with those canes 
which aio recommended as tho tesult of the K\pciiment Station 
woi k, and as the experiments pioccod the planteis a\ ill recog¬ 
nise thih weak as being ot tlie greatest impoitanee to tiieni. 

At the present moment theio is some tondeno> on the part 
of anxious planters to plant any now* cane, but, as tho result 
does not always piove successful, they aio beginning to icnlise 
the fact that it is bettor to bo guided in their selection by tlie 
lesults obtained at tlio expeiinieut stations, and to have these 
ptutieulai vmicties, which can be tecoinmended, supplied to 
them from tho stations In tlie* Leeward Islands, 1 am glad to 
saj that owing to the intoiest taken by tho planters there is 
no difficulty m getting what wo want done. They arc willing 
to affoid us o\eiy loasotmbloassistance, so that 1 have not tlie 
slightest doubt that, as time goes on, wo shall be able to put 
tho matter on a sound footing and that permanent good will 
losult. 


Mr. Faavoktt (Jamaioa): I congratulate Professor d’Albu¬ 
querque and Mr. Ho\ell on their work on seedling and other 
canes and the Imperial Depaitment of Agriculture on the veiy 
convenient foim in which the lesults are presented to sugar 
planters in tlu* pamphlet before us : u Seedling and other canes 
at Uatbados, 1M00." Instead of having to wade through long 
tables oi liguies we ha\eherea comlensed summary which 
is most useful. 1 am somewhat disappointed that the seedling 
1 ). 1)3 has not been included, but I presume the reason is that it has 
not been as successful in Barbados as other seedlings have* been. 
In Jamaica it has been found so successful under certain 
conditions that two planteis hn\o infoimod me that it ha-* 
yielded twice as much sugai as the White Transparent. The 
conditions icferrcd to are an allu\ial soil near the sea. 

The piincipie that planteis thould theinaelves experiment 
with, yanous varieties on their oivn estates under similar 
conditions to those under which other canes are cultivated is 
the one that has been adopted in Jamaica before and since the 
time when the Piesident was there as Direetm of the Public 
Hardens. It is a principle which has been most successful, hiuce 
planteis have been able to substitute any cane which proved 
i I self useful in that particular spot for thoso previously culti- 



vttted. I believe our freedom in Jamaica fiom fungoid d Neales 
is largely due to the selection of healthy tops and the sulMitu- 
tion of one variety of cane for another. In the rune Valley 
district, the only place in Jamaica whole the fungus did any 
real damage, the planters got rid of it completely by sub¬ 
stituting tho Bout bon cane the White Tiamq>nient which 
was brought fiom another distiicl. Occasionally the fungus 
reappeared to a slight extent and in evcty case it was found 
that a diseabed stool of Bourbon had been o\ei looked. 

Now that vve have a chemist, Mi*. Cousins, w hose work will 
bo chiefly agricultural, wo hope that moie ( rganiscd woik will 
be undertaken than has been found possible hitherto. 

Professor Carmody has referred to a wish on the part of the 
planters to be able to get large quantities ot any paitieulm cane 
from the Botanie Gardens and Mr Hart has answered him by 
pointing out the groat disappointment which followed from 
tho planting out of (50 acres of the Burke cane before it had 
boon properly tested, ft w oulcl be difficult, on account of the 
limited space at our disposal, to have a large acreage planted 
out in different varieties at the Jamaica Botanic Gardens. The 
more convenient plan would be for planters themselves to 
start with properly tested \aiieties and then gradually extend 
the cultivation as found desirable. 

Mr. SnARP (Jamaica):! take it thut although some 
varieties of cane may be recommended generally, yet the 
conditions under which they must be giown will decide the 
question whether or not they are the best for a particular 
estate. In Jamaica the amount of fodder yielded by the cane 
tops is a point of great importance since in several large 
districts we feed the stock largely on cane tops. Again, 
ou account of the high price obtained for Jamaica nun from 
its particular flavour, planters should proceed cautiously in 
cultivating new varieties lest they grow' a cane which may 
injuriously alTect the quality of the rum. 1 should like to 
know if the wisest plan would be to introduce into Jamaica as 
many good varieties as can he obtained and then induce the 
sugar planter himself to experiment with these cm his own 
estate so as to find out the variety best suited to his soil. [ 
know that I). 05 has given great satisfaction in several 
localites but I think it would be going too far to say that it 
has given satisfaction throughout the island. 

Mr. Hudson (St. Lucia): B. 117 has given good results ns 
a plant cane in St. Lucia at the Cul do Sac Kstate, hut not us a 
ratoon. In consequence B. 117 is being given up on this estate 
in favour of tho Bourbon, since the latter ratoons for several 
years in rich bottom lauds. 

Mr. F. R. Shhphkrd (Antigua): I should like to mention 
that D. 95 has given excellent results in Antigua without the 
application of artifici tl manure. B. 147 has also given similar 
results in some localities but contrary to experience at Hi. 
Lucia it has proved our best ratoouing cane in experiments, for 
instance, at Bondars estate. 

Mi*. Bovmll (Barbados): I should like to add that; I). 95 
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hd* been tiled in Baibados foi some .\ears but the insults were 
not voty satisfactory. We piopo*e however to include it in 
tin* list* of swdliuu canes to Ik* investigated for the crop 
ol 10^2. 

Tun PithsinnNT : - The point in Ned by Mr Sharp with re- 
fipiud to the yield of fodder by certain varieties of canes ib fully 
dealt with in the pamphlet on “Seedling and other canes at Bar¬ 
bados 1UOO." In the tables at the end the weight of canes and 
tops pei aeie are given in each case. The other mattei s referred 
to w ill, I am sin «*, 1 eceiv e caiefuleousidei ation from Mr. Fawcett 
and Mi.Cousins,and the Jaiuuiea planters will be advised what 
to do. In regai d to experience on one* estate at fit. Lucia with 
n. 117 cane, w hat Mi. Hudson on the one hand, and Mr. Shepherd 
oil the other, have laid betoie us, only confhms what has 
alleaily been very cleatly laid down by the Department of 
Agiiciilturo: that it is hopeless to expect any one variety of 
cane to suit all conditions in the West Indies. I). 03 does well 
on some estates in IhiiMi Guiana, but is useless on others. 
At Barbados it was discarded .some time ago but is being 
leti led on a small scale this year. At Antigua it seems to be the 
most piomising of any of the new’ canes in that island. At 
Jamaica, as Mr. filial p has informed us, it suits some estates but 
is not successful in the higher and moister districts of the 
island. The pioblem before iis> it seems to me, is to work out by 
patient and reliable experiment over a number of years the 
clmmcteiistics of vat ions canes, and recommend only those that 
«ftci exhaustive trial aie suitable to each locality. To attempt 
to force the cultivation oi one vaiiety under all circumstances 
cannot but end in fa dine. 

In the matter of experiment stations started on sugar 
estates in typical districts it would seem to be overlooked 
that unless the results are worked out under the supervision of 
the Official Chemist in each case, it will be impossible to include 
them in the gtneral i exults for tho^e Colonies. These local ex- 
peiiment stations should be regularly visited by both the 
Official Agricultural and Chemical Oilieers in charge, and the 
growth and habit of the canes and the general treatment care¬ 
fully noted. Before being cut, they should be tested beforehand 
to sec whether they are lipe, and the subsequent selection of 
samples and working out of the results carried out w itli groat 
cnic. It would he preferable not to stmt these stations at all 
than to carry out the work in an incomplete manner. 
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OANE-F ARMING IN TRINIDAD.' 

IlY PROPhSSOK P. i AKMODY, 1M.( .. P.( 

(ioverniueul Analyst, Tiinulad. 

In this Island, until lucent years, sugar was mauutacfcuiod 
exclusively ft 0111 canes grown by the owners of the factoiies. 
The chief drawback to this s>stem was that, in bad seasons, 
the losses fell almost entirel.\ on the comparatively few owners, 
and made such hea\y demands on capital that many factories 
had to be closed, and the estates abandoned so far as sugar 
production was concerned. These factoiies might have sur¬ 
vived under a judicious system of cane-fanning. 

About sl\ years ago, theie was distinct evidence of a 
depaiture from this long established practice: and a huge 
quantity of canes were giov\ n h % v eunc-iui mcis and sold to the 
factories at a lived puce. The following table, prepared 
chiefly from returns published b> the Agricultmal Society, 
will give some idea of the glow t h and present dimensions of 
this industry. 
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*This subject Is\eiy tilth dealt with in the RepoHot the West India Royal 
Commission, Appendix 0. Vol. u p. :H)U, dl7 et seq. The Memorandum pie 
pared b> the Uon’ble Rene de Veiteml, Fiesidentot the Cane Farweis' As^o- 
datioii U Trinidad Is especially woithy of perusal b> those interested m cane 
fanning. ihere are also interesting s athtn s icfernug to the subject. The 
following ohsei vat Ions on cane-i arming appear in the body of the Koval 
Commissioner’s Report (p. 80): - 

“ It is recognised m the pie sent da) lli.il the business ot inanuiaf tuiing 
sugai may olren with odvnnuair* be (pu ileit troui the actual cultivation oi 
the cane*.. It is found convenient in niunj places that taimers should engage 
m the business oi glowing canes, and should .ell the ripe cane to a C» nti.d 
Factoid This system is beimi tiled, ami with some success, ui liinkLd 
though asiioiig, «uul appaicntly well-founded opinion has been expies^d to i.e 
eilVei that, so I u as cau now' be seen, the Central Factoiies in Tiinidad can 
nevei depend entirely on c.uies m> grown, but must, in tmier to ui*uie a 
eoutmuous supply of canes tor manuiai tuie, possess a < msideiahle am Mint oi 
cuLtiv Uaou oi their own. It was alleged that the presence oi indenture 
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It will be neon that although there Ih no increase in the 
Colony’s production of sugar, yet t lie cane-fan tiers now produce 
between one-fourth and 0110 -fifth of the total supply of canon. 
It has become, therefore, in the short-space of a few years, an 
important contributory branch of the sugar industry of this 
Island, and, as such, its present position and future* possible 
developements require careful consideration from all who desire 
to see the earn* sugar industry maintained. 

The remarkable progress of ea lie- fa ruling in Trinidad is 
due (1) to the fostering care of tlie Agricultural Society, which, 
at an early stage placed the cane-farming industry on a work¬ 
ing basis as stable and definite as if it had boon legalised, (2) to 
the ready sympathy and support of the factory owners, and (3) 
to the easy and practically irresponsible terms on which, owing 
to the scarcity of labour, land could be* obtained for cultiva¬ 
tion. The first meeting for the purpose ot reporting on the 
best means of promoting and encouraging the cane-farming 
industry was convened by the Agricultural Society in ISflfi, 
and the following report was presented by a Committee 
representing both cane-fanners and estate owners. 

1 . “The Committee are of opinion that freedom of contract 
should not bo interfered with, but that a sliding scale for the 
price of canes by weight according to the price of sugar should 
be established by law, which, in the absence of any specific 
agreement under the Agricultural Contract Ordinance or other¬ 
wise, should determine tlie price to be paid. 

2. The sliding scab* should bo based on the calculation of 
fifteen tons of canes to the ton of muscovado sugar and the 
Committee consider that at 10/- per ewt. a ton of muscovado 
sugar is worth £8 net value*. 

3. - (a) I. That at the present price of sugar six shillings per 

ton for standing canes or nine shillings at the 
factory is the highest rate* estates can possibly bo 
exacted to pay for farmers 1 canes, and that rate can 
only be paid with a view to fostering tin* industry, 
as it involves in many or most coses an actual loss, 
lb) II. The Committee are of opinion that the above price 
is necessary at present to encourage the cone* 
farming industry, Imt Mint no increase in price 
should take place until muscovado sugar is quoted 
in England at 12/- per ewt. 

t. The following sliding scale is recommended by th« 
Committee lor adoption:- When muscovado sugar is quoted in 


coolies is essential to the maintenance of the industry, as only in this way 
could a reliable supply of labour be secured at all times. 

The owners of sugar estates in Trinidnd appear to be fully alive to the 
advantages ot the eaue-faTming sy&bem, and anxious to introduce it as far as 
practicable. The general adoption oi the system would be attended with 
many advantages, and w-e are of opinion that it is one which the Government 
might legitimately assist, where pruotir-able, by providing means of commu¬ 
nication t,o facilitate cane-farming in suitable localities. Both the Creoles and 
the Bast India immigrants prefer growing canes on their own plots to working 
as labourers on the estates, and they are willing to sell their canes at a price 
which is below the cost at which the estates can produce them.” 

[BD. W.LB.J 
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Kn 14 laud abo\e 12 /- per cwt. tin 1 pi ire of emu's pm Ion in the 
Mold in bo ono half (ho pi 100 quoted in Km>laml ol sugni 
per owl. with tlnoe diilliugs additional fnt cai (auo In tlio 
factory. 

5. Tlio Committee loooiiiinoiid that wlulc sugai is al (lie 
presold low price and until it loiolios 12 '- pot cwt.foi musco\,i- 
do tin* freight l‘ni 1m ulnae pei Tiinid.id <h>\ciunion! Iiail\\n> he 
i educed In lli(‘ low<‘st possible puce; tlio> lecommcnd this 
slmm»l> a-. ono moans of encouraging the cane farming 
indusli > 

Tlio following faols w oi o ojioiiod fioni two cane-farmers 
who ha\o boon and uro growing oanos for “ Woodford Lodge 
Factory ” : 

Com-AWnm r Sfurart stated ilia! ho hud o\ponded $ 228 . 00 , 
including tlio \alue of his own lahotii at JJOc pm day on 
ton aoi'os nt land. In ISOM, hnm \ugiist to Deceinbei, lie 
planted Ihc acres ol oanos and with thorn, while young, grew 
pot at os wdiioh realized $51.00 in December. In 1801 he 
planted ii\o noios in oanos for the crop of 1800, mi which ho had 
expended $50.00. This sum is included in the $228.00. Fioin 
the live acres planted in 1800 lie will reap 180 tons of canes, 
which at 0 r per ton will loaliso $250.20. llis account there¬ 
fore stands (inis : 


I)r. 


Or. 


Kxpriulrtl, iiicliuliiiK hN| 

$228.01) 

Potato-. ! 

$ 55.00 

labour at."Or. T'day I 

Spent on Canes for) 

50.00 



crop 1890 | 

Prolit oil fro)) 1805 

180.20 

180 tons ('aims at| 
$U1 ) 

250.20 


$8(51.20 


$8(51.20 


lie will ha\e for crop 1800 Iho acre-, of plant canes and live of 
lirsl ratoons. 


Cum’-AV/nm v Taulor has reaped li\ e acres and lias employed 
labourers hlnisoll ami paid them, as he works as a drainer man. 
He realised \ory nearly M5 tons ut cane per acre, and made 
a net prolit of $108.11 after pu> mg all expenses of labour, 
etc. and states that hi* has now taken an additional II 
acres, making Hi acies in all that In* L now working under 
eontiaet. 

The Committee consider the statements of these tw r o cane- 
farmers ure of importance, for they eonelusively pro\e that the 
minimum price of 0/- per ton for standing canes loaves a eon- 
siderablo margin of prolit to the industrious cauo-fanucr, and 
tlio Committee express the hope that the publication of what 
lias been effected by these men will have a beneficial effect on 
those wlio arc* now engaged in cntic-iarming, and be ail 
incentive to others to adopt it. 

ft is clearly established that “farmer-grown ciuies" pio- 
duce the cheapest sugar made at the several factories and 
therefore the Committee most Hirongly urge on buyers of the 
canes the necessity that exists for extending liberal treatment 
to this elans of growers, by helping them from timo to time wdth 



small advances of money as soon as the canes provide adequate 
security for such advances. 

('due-hiimcis are divided into three classes: 

I. Those who grow canes on their own lands. 

II. Those who do so on lands rented. 

III. Those who do so on lands belonging to factory 
lioldei s. 

The tiisi class aic those who will nntmally sell to the 
highest bidder, and consequently competition on the part of 
buyeis and the law of supply ami demand will regulate the 
pi ices they will obtain. To this class a sliding *-cnle will be of 
gieat \alue. The iotegoiug lematks apply also more or less 
to the tenant class, except in those cases where tlie landlord 
may make special at rangemcids foi payment of rent. 

The funnels of the thud class will as a matter of necessity 
pioduce then canes mulct specific agicement'- equally binding 
oil both contracting pat lies. Fail tieatment on both sides is 
necessaiy for establishing that confidence which will lie pro¬ 
ductive ot gain to giovveis and buyeis. 

At the piesent time, cane-farming is in a very limited 
sense an adjunct to the sugar production of the Colony but the 
Committee see no ica-oii why under such conditions as recom¬ 
mended in their repoit cane-laiming should not assume large 
dimensions and become ail impoi taut factor in securing pros¬ 
perity to the sugar industiy oi Tiinidad. and what is perhaps 
oi even moie mrpoi lance be the means of inculcating habits of 
thrift and industry which are now lamentably absent in our 
agricultural classes. 

The Committee cannot conclude their report without 
tliauhiug Messrs. Warner, Sanderson, and de Vertcuii for 
attending this meeting, and lor the valuable information they 
afforded.' 1 

This report outlined the conditions on which cane-fanning 
should succeed; and, although no sliding scale has been 
udopled by law as suggested, these crude conditions have on 
the whole been faithfully observed. They must have proved 
iairly satisfactory to those* immediately concerned, for they 
have stood the test ot live years'experience without substantial 
alteration and almost without complaint. We do not find 
any further imjrortant reference made by tin* Agricultural 
Society to tlie conditions of curio-fanning until 181IS) when 
the following report of the Oane-falining legislation Committee 
was published. 

1. ‘"In considering ways and means of encouraging and firmly 
establishing cane-farming as a sound industry, we are confront¬ 
ed at the outset by tw o main difficulties which wo think must 
be overcome before stability can be given to that industry. 

2. These difficulties art*: - 

(a) The settlement of all questions arising be¬ 
tween owner and farmer without recourse 
to the Supreme Court which entails costs 
out of proportion to the subject matter hi 
dispute;— e.g. f on Friday, 3rd November, in 



Grant \. Ureig, the judge aw anted a fanner 
15/- with £1 costs, against Gtcig. 

(b) Advances to Fanners for cultivation pur- 
IJOses and seemity for tlioir Lcpaynient. 

8. An Ordinance on the linos of the third “ Agricultural 
Contracts Ordinance 1891),” would, to a great extent and with 
some modification, meet the situation. 

1. In such Ordinance the term “cultivate" and “cultiva¬ 
tion” must be clearly defined in ordei that Magistrates might 
with certainty act in cases where it is sought to eject a farmer 
for improperly working his land. A tenant farmer, paying rent 
for land, should be included when he oontiaots to plant, and, 
as in Uio 1800 Ordinance, the form** of conit act can be given, 
and their regulation piosided foi. 

5. As regards advances on loan to fanneis for agiicultmal 
purposes and the ^ecuiity for iopa> ineut, a mcmonindum of 
loan in writing should be legist eied in the office of tlie 
Magistrate in which the contiact was made, and such ndxnncc 
on loan should, when so legisteied, become a charge against 
the value of Ihcciop when icnliscd and (siil>jc h r I to payments 
of rent) sliould gi\o pielemice to tin* legNtciod holder. Thc-e 
documents should be open to inspection at all leasonable houis 
upon payment of a small fee. 

0. The jurisdiction of the Magistiate sliould be extended 
to £100 with power to try questions of law and fact. Incases 
where it is sought to cancel a contiact under the proposed 
Ordinance, notice should be given by the plaintiff to the 
registered holders of Memos, affecting such contracts, and if 
any money payment is ordered, the Magistiate should have 
power to order the payment thereof to such i egisieved holder 
of a Memo, of advance, or with the consent of Ihcownoi and 
on the application of the registered holder, older the transfer 
of such contract to such registered holder. 

7. We think that legislation on the above lines would 
encourage cane-farming, and the individual fanner would in all 
likelihood engage in contracts on a much larger scale than 
exists at present. The feeling of security that would follow 
would doubtless lead to pecuniary aid being given to the honest 
farmer mid without such security, local or village banks can 
hardly be brought into existence." 

This indicates some of the drawbacks of the cane-farming 
system us carried out in Trinidad which a heady call for reme¬ 
dy. These arc by no means the only ones, and our cane- 
farmers have, I think, every reason to be grateful for the 
benevolence of factory ow ners in renting lands under pi»eseiit 
conditions. 

Tho majority of Trinidad cane-fanners start without land, 
capital, or responsibility, and without any permanent interest 
in the cultivation they undertake. They cannot even provide 
labour without a suitable system of advances. From tho 
estate owners they get tho use of tho laud free, or rent 
it for a nominal amount, and very often the advances 
above referred to. No now lands are brought into cui- 
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tivation by the cane-tarmeis. They will glow canes &b 
long as their plov* yield them, and will then past on to nil 
unexhausted plot. The use of nmnuies, either aitifieial or 
pen, is not a condition which it lias been found practicable to 
enforce; and yet this condition is the* most essential in any 
sybtem in which the cultivator ha-, no poimanonl interest in 
the land. The cano-fniming cultivation, as can union at pre¬ 
bent, cannot fail to ineiense the huge aieas of exhausted lands ; 
and this must have a veiy piejudieial ellect on the future of 
the bugar industry. TJie low price ol 0/- a ton is misleading 
the real piice is 0/- plus the capital in the unexhausted plots be¬ 
longing to the estate ow uoi. This is by no means the only lobb 
the latter suiters. It costs him more to grow his own canes 
thanbcfoir, because his labour supply is diminished audit 
eostb him more than befoie to manufaetuie his sugar, because 
the canes are of infeiior quality, and, because, foi want of 
organisation, he cannot lely iioin day to day on a constant 
supply of lurmeis' canes, 

Accoiding to enne-farmer Stewait’s expelionco, a ton of 
plant eanes costs him foi labour onlj. No chaigesfoi rent 
or manure are mentioned. But he Ims giown 30 tons of canes 
per acre which at 0 - lealise £10. 10. 0. giving an appai out net 
profit of £3. 12 0 poi aeie which would be a very satisfactory 
return if no fuitlier deductions weie to be made Fib expenses 
for two successive latoon oiops should bo less than for plant 
canes. On the whole, an industiious cane lai mcr should Hurt 
cultivation under those conditions pioHtnblc. If he culti¬ 
vated 100 acies on the same conditions, instead of only 5 or 10 
acres, liis annual profit would exceed £300 a substantial in¬ 
come for a man of the class to which cane-farmois belong. If 
this be the experience of other funnels, it is not to be 
wondered at that cane-farming has made such rapid progress 
m Trinidad ; and it is a matter of sutprise that some of our 
educated and intelligent }otmg (Voolos who are still crow r ding 
into the already o\orstookod medical and legal professions have 
not devoted their energies to an industry which requires bo 
little capital and skill, and bungs so quick a return. It would 
be an excellent initial training for them in agricultural pur- 
buitb ; they would gain a piactical knowledge of the soil and 
the management of labour; and, if they have aptitude for the 
work on a huge scale, they would earn w ithiu two ^ears a fair¬ 
ly good income. They could raise* cane farming above its pre¬ 
sent industrial level which is, I regret to hay, in clanger of 
sinking. 

The ideal cane-farmer is, in my opinion, one who works his 
own land, or has something more than an annual interest in it; 
who carries on hib operations on a sufficiently large scale, or co¬ 
operates to employ draft cattle for the three-fold purpose of 
carting hi& canes to the mill, of ploughing the land, and of pro¬ 
ducing pen manure; and who undertakes to airange to deliver 
his canes in regular daily quantities. The bulk of the cane- 
farmers do not at present reach this ideal. But many of them 
are, or could be made, good cane-farmers, especially those who 
work regularly on the estates and cultivate canes in their spare 
hours, or with the assistance of their fumilicb. The only draw- 



backb to this class of fariuei aie that he exhausts the soil 
through having no manure of his own to apply, or being too 
l>oor to pm chase any ami that he is unable to co-operate 
with his biot hoi faimois loi the legular delivery of ea lies to 
the mill. 

This iriegularity is well shown by the following ftgures 
representing ions of funnel-.’ canes dcliveied on consecutive 
clays at one lactoiy : 

April 28 .110 ton- hVb. 21.. 02 tons March 28 . 108 tons 

„ 20 5 „ 25 101 „ „ 20 ..326 „ 

„ 30 101 „ 26 315 „ 30 195 „ 

At tlio lisk of lepetitiou 1 cannot a\oid pointing out that 
the (question of ma timing is a most important one to tlio cane- 
fanning indust ly, and that in other countries it is very un¬ 
usual 1 might say unknown to lent land to fanners except 
for root ci ops which could not lie grown without ohe use of 
manure. In Trinidad, an estate owner icuts lands for cane 
cultivation foi at least three yeuis, by which time the 
fanner mnj have llnuoughly exhausted it. The following 
figures are fiom actual results : 

FARMKK X. (13 V< KKS). 

Plant canes 81 Ions 0 tons pei acre 

1st Ratoons 239 „ 18 „ „ (including standovers) 

2nd „ 152 „ - 11 „ 

35 

Average per year- 11 -7 „ „ 

Par iron Y. (7 ACIIWS). 

Plant canes.. . 18 tons - 5*5 tons per acre 

1st Ratoons 72 „ 10 „ „ 

2nd Ratoons (2 acres) 15 „ 7*5 „ „ 

21 

Average per year- 8 „ „ 

These insults are oonsidei ably below the average yield of 
the ('state cultivation in the same district, and show r that no 
attempt has I icon made io realise* the average possible return. 
The plots have evidently been allow ed to yiold what they could 
without assistance* in tin* form of cultivation or manure, and 
■with the inevitable result exhaustion. Unless some condition 
is made that the > ield of canes per acre from farmer's cultivation 
doi*s not fall materially below tin* estate yield, working under 
.similar conditions, it is not too much to say that the agricul¬ 
tural prospects of the sugar industry are not in a satisfactory 
position, and that future troubles arc in store for it. 

From the sugar manufacturer's point of view, nothing 
could be more advantageous than to buy all his canes at a fixed 
price iE he could rely on a regular and sufficient supply. He 
cannot do so at present. Buying 15 tons of canes for £0. 15. 0, 
and selling the ton of sugar produced at £12, leaves a margin of 
profit after deducting cost of manufacture, freight, etc. Bought 
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canes would relieve him to a great extent of the present 
troublesome labour question, and of many ot her anxieties. The 
serious crises in the sugar industry are chiefly due to losses in 
the cultivation, and only to a eompai a lively small extent in the 
manufacture. The eost of cultivation is gonoiall.\ the same 
whether the year is a good 01 bad one ; and in a bad year, the 
losses arising from a diminished ,\ i(dtl of sugar fall with ei ushing 
seventy on the unfoitnimte owner of a Luge (‘slate. For 
economic reasons, the mill owner must always lemain a cane 
grower; but it is a question wbethel at present he does not 
attempt to cultivate more aeies than his Hboui supply can 
satisfactorily accomplish, if, without diminishing his own 
supply of labour, lie could get lelieved of some 1 of this cultiva¬ 
tion by industuous cane-fai mots who undeistand theaihan- 
tagis of good tillag(‘, lational manuring, and indnstiial 
co-operation, the sugar industi> would piosper. 

The impetini Depaitim nt of Vgiicultuie is in a fnvouinble 
position to collect inhumation inspecting the* conditions on 
winch cane farming h canhd on in othei West Indian 
Colonies; and as I believe that gieat advantages to the sugar 
indnstiy would be delived tiom a piopeily woik<‘d s\stem of 
cane-fanning, I sugg(‘st that it would he piofilahlc to publish 
this iufoimation for the guidance of all the Colonies giving 
sp(‘ci*il attention to the questions of (1) manming, (2) co-ope¬ 
ra lion in the delivery of canes at the factory, and (.‘1) money 
advances to farmers at a model ate late of interest. 


DISCUSSION. 

Mr. F. Watts (Antigua): In Antigun, attempts hn\e been 
made to establish eane-farming, but, so f«i, without success. 
In many instances men have made it pay but they have 
then usually abandoned the industry and invested tlieir 
savings elsewhere. I should like to know whether the success 
attained at Trinidad is due to the greater persistency of the 
Mast Indian as compared with the West Indian. 

Professor Carmody : Tam glad tosa,v (hat the greater num¬ 
ber of those engaged in cane-fanning in Trinidad arc West 
Indians. The system oiiginatod, when some of the smaller 
estates diopjied out of sugur cultivation and v\mo being almn- 
doned. Thereupon sevi ral of the better class men, artisans and 
others employed on the estates, adopted this method. Since 
then it has been takon up by Mast Indians, but the West 
Indians are still in a majority. 

Mr. 0, S. ITttdhon (St. Lucia); Cane-farming in St. Lucia 
originated with tho establishment of Oentml Factories Of 
late yours it is declining in popularity. The industry is 
principally in tlio hands of those proprietors who own land 
near Central Factories. The usual price paid for canes is 10s. 
per ton delivered on the factory’s railroad, tho grower pro¬ 
viding cattle and waggons. At one factory, aitiflcial manure 
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is supplied to the c.ttic-faimoi*-, and iK cost <I0<U1H0<L fiom 
the pi Leo paid L01 tlio cams. 

Mi. A J. Joiidvn (Moutsciiut): In Montserrat, a huge 
amounl of cum* cult i\at ion is camod 011 imdor the 4 motayoi * 
system. Tlio culthators glow their canes on estate lands 
and <loli\ei thorn at tlio mill foi one-luilf their value, leeching 
an additional amount foi tlioir assistance in grinding. The 
same difficulty has arisen heie, with legaul to cultivation, as 
iu Trinidad. The culti\atoLs have no permanent intciest in 
the land and so merely obtain fiom it as much as possible, 
giving little or nothing in leturn. Many have indeed told me 
that should they increase the valuo of tlieir lands by eaielul 
cultivation or manuiiug, the proprietor would in all piobn- 
bility take it from them. If it wcio possible to give the people 
an intciest in tlio land by which it would become their own 
propelty in times tlio condition of the caue-fanning iudustiy 
in Montsei rat would soon bo much imiirovod. 


INSECT PESTS OP SUGAR-CANE. 

IS Y 11. MAXWKIX-LKFIIOY, H.A., P.M.S. 

Entomologist to the Imperial Department of Agrlculltiie 
for the West Indies. 

Tlio ineist destructive inject pest of the sugar-cane nt the 
present time is, as you arc aware, tlio moth borer. This has 
been dealt with in a pamphlet issuer*d last year ami at gicatei 
length in an nitiele in the last number of the West Indian 
Bulletin./You aie doubtless acquainted with the reeonimon- 
el a lions already nnelc and J wish to take advantage of this 
opportunity to emphasize certain points dealt with in that 
article and to say a few words about other posts. 

The moth borer is very plentiful in Ihubados, Antigua and 
St. Kitts, attacking cane, Indian coin, Guinea corn, and 
sorghum. Then* can bo no doubt that at tlio present time it 
is responsible for a \ci> considerable amount of damage to 
sugar-cane, either directly, 01 indirectly through the rind 
fungus Appaiently this damage is to a large extent ignored, 
l>eing accepted perhaps as part of the legular order of things. 
It is difficult otherwise to understand why so little is done in 
many cases and I think it will be admitted that a considerable 
amount of sugar is needlessly lost every year owing to the 
lack of vigorous efforts to combat the pest. So far as Barbados 
is concerned there appears to be sufficient evidence to justify 
the statement that vigorous measures to destroy the moth borer 
would not only produce an increased yiold of sugar but would 
also cost practically nothing. The increased yield of wugar in 
the lirht crop would amply pay for the cost of the remedial 
measures, and there would be a permanently increased yield 
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after three Nisons caidul destitution ol moth boiei. It is to 
he hoped that ditniu; the coming 4 ‘iison some eltoitswill he 
made iu this dilection. Tin 1 lemedies (imposed w« fc ic k selected 
on account of the fuel that they stcmed to eomhine diicctitcss, 
oflleacy and small cost in the gt on led degree. ('ollccting the 
eggb was adopted to some intent m Ihu hides and in St. Kitts 
during the past year, and so fai in I was a hie to obseixe no 
remedy is so simple to <ai ly out 01 icipiiios Ie«-s la hour. ('hildicn 
can collect the eggs very well, and tins onlines ilie* destiuetion 
of the pest befoie it has been able to do an> damage. The 
most favourable time is dining the li\o weeks at the end 
of the reaping peiiod and the week altei, since dining the 
time the crop is being cut, the moths aie migiuting to 
the young canes. As the old crop diminishes llu nuinhei of 
moths in the young caucus and the mitnhci ol eggs laid then* 
increase, and when the last cane is cut, all must he in the 
young crop. If the egg collecting i earned out dining this 
time, the maximum effect is obtained, ami if it weie possible 
to collect eveiy egg, it is hard to see how any moth bom 
could escape. L believe tins to bo so successful a method that 
three seasons’ -work, tin o ugh out Huibados, would sot* the 
moth borer practically extol minuted. 

There is nothing to add with regaid to I he cutting out 
of dead-liearts. It too has been shown by experience to lie 
a diiect and practical lemedy, easy in application and fall ly 
beneficial in results. The use of lights has now a new 
interest. During my visit to Antigua, some experiments were 
carried out by Mi. F. It. Shepherd at Hkerretts, in which 
trays of molasses or kerosine were used with and without 
lights, to trap the moth borer. The trays containing molasses 
caught a fair number of insects, including some moth 
borers, but by far the huger number were caught in the 
trays where they were no lights. The molasses in both 
cases was the attraction, hut the light seems to have 
been the reverse of an attraction. Where kerosine was used a 
few insects were caught when there weie lights, hut none 
where there wore no lights. So the lights in t his ease appeared 
to attract a fow r insects. It is not yet clear to w hat extent this 
holds good for the moth borer itself and a larger series of 
experiments will be carried out, a> soon as possible, to settle 
this question. If trays of molasses can be used without lights, 
the romedy will be still elicaper in application. The value of 
this romedy is due to the fact that it can lie used when the 
canoe are too tall for egg collecting or the destiuetion of dead- 
heartfa, and because the expense* is slight. In Antigua mid Ht. 
Kitts serviceable lamps arc* const meted at a cost of a few jienco. 

It is claimed for the above three remedies that they have a 
threefold advantage over others: they are easier to carry out, 
they cost far less, and they aim directly at the destruc¬ 
tion of the pest. If the exjierience of this season shows that 
they have also the merit of efficacy, it is to be hoped they will 
be adopted more widely. But until they are tried more exten¬ 
sively by thoae who grow sugar-cane, there will be no experi¬ 
ence to guide us iu the fiitme. and the practical eradication of 
the moth borer will be as far otf as ever. In this connection, the 
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question of united actum could Ik 1 usefull> di-»< usscd. The 
spread of moth boicr From an infested estate to neighbouring 
estates will probably jnove to be a slow pioccss, The weak 
powers of flight of the moth do not allow p it 1o tiavol far, nor 
would tliete seem to be any necessity foi such power. If 
measures to destroy the moth bom aie adopted by one planter, 
there is no doubt that he will benefit and that the failure 
of his neighbours to net with him will not neutralise his 
efforts to any great evtont. Bui, if motli borer is to be entirely 
destroyed, this very desirable lesult will bo secured only by 
the co-operation of all. When it is 1 eeognisod 1 liftt there are 
suitable remedies for moth borer and that the adoption of these 
as part of the regain i estate woik will be a benefit, It is to be 
hoped that the planters will, in the interests of all, demand 
united action. I should lui\o no hesitation in stiongly recom¬ 
mending such a emu sc at the picsent time, as one likely to 
produce good results in Baibados, and though i have less 
information concerning St. Kitts and Antigua, it is probable 
that it might veiy usefully be cousidoiod in those islands also. 

There aiet wo other pests of sugar-cane that deserve notice 

An insect known as the ladybird boicr, Sphcnophorus 
f*aechan\ has been the subject of writings by (J. A. Barber 
aud others. This insect was wrongly mimed. It is really 
Sphcnophorvs writeu s, occurring in Jamaica, as well as in Bar¬ 
bados, St. Kitts, Antigua, St. Lucia, British Guiana and 
probably also in Trinidad. The grub feeds iu the cane, destroying 
all but the rind. Et then makes a fibrous cocoon and emerges 
as a brown and black weevil. It is not as yet certain whether 
this insect can be classed as a direct parasite or not. I have 
found it in the stumps of ratoon canes, in canes that have 
been planted, and iu broken canes in tho field, and it is 
probable that this insect cannot penetrate a sound growing 
cane but enters at cut or broken surfaces. Should this be 
the case, little damage is likely to result from its attacks, 
but it is at present abumlant and should be checked. This 
can bo done by destroying all infested canes and by catching 
the matine insect in trays of molasses. Large numbers can bo 
caught in this way if a tiay of molasses is used with a light. 

The canc-ily, Dtlpha.? Mivclutrh' ow, has been seen in Bar¬ 
bados and Antigua. An interesting ease occurred recently in 
Barbados. The canes on one estate werereported to be full of 
eane-flyanda visit to tho spot showed that the fields were 
literally full of it. On shaking a cane a cloud of these insects 
would fly out and hundreds could be seen on one leaf. This 
estate had not been visited during the preceding two months, 
but in tho early part of the year 1 was constantly among the 
canes and saw very little Dclphtw* It must have increased 
enormously during August and September and in October I saw 
the fields badly infested for the first time. The canes at the 
wind-swept edges were free from the pest and, as an experi¬ 
ment, trash was stripped from the canes iu part of one field to 
let iu the wind. This made no appreciable difference to their 
numbers. Their natural enemies increased slowly, being mostly 
ladybird beetles (Cocoinellidae) and the larvae of tho 41 golden 
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eye” or luccwing lly (('hri/sopa)* Tlieio was no diminution in 
the numbeis ol the pest tow aids the end of November, but on 
lotiun horn (nonada in Dooomboi I visited the estate and 
was Miipiistd to see that it ha<l entirely disappeared. 
There woio abundant twice-. ol its recent presence hut I was 
unable to find a suable insect. Possibly its natural enemies 
had been too much loi it, at an> 1 at© its very sudden disappoar- 
unee was most lemarkable. Tin* piesenee of Delpluu is shown 
by tlie black blight, which is a fungus li\ing on the <-weot 
secretion which (alls iioiu the Ihlplun . In of the 

enoiiuous uuiuheis of tins pest, liIt!( h injuiy seems to have 
boon done to the canes and it i-> doubtful to what extent it can 
be a sciious i>ost. 

This doses my remarks on the iujuiious injects attacking 
the cane. There are seveial other posts and several sapiopliytic 
oiganisms, but they aie of s <, iy miiun Liu]>ortaneo. Other insects 
aie recoi<U‘d fiom Jamaica, Ti midad and Ihitidi (Uliana but I 
ha\e no infoimation as to their present importance 1 . So far as 
1 am able to see theio docs not seem lobe any icason why a 
single ton oi sugui should l>e lost ow ing to the attacks of insects, 
it vigoiou- eiioits weie made to destroy them. Few pests aieso 
easy to deal w ith i\*> t he mot h hoi or, yet few are allowed to work 
such hn\oc unmolested as this insect does in the West Indies at 
the present day. 


DISCUSSION. 

Mr. K. Watts (Antigua): I am extiemely grateful to 
Mr. Lefroy Cor the way in which he has investigated the 
life-history and treatment of the moth borer. I am glad he 
has also drawn attention to the weevil or ladybird borer. 
I am under tlie impulsion that this particular boier lias been 
o\erlooked in our discussions on the injurious pests of the 
sugnt-cunc. Mr. Lefroy suggests that this insect does not 
act as a direct parasite hut only gets into injured canes. The 
conditions under which 1 have seen this weevil and its larvio 
would louder that idea somewhat problematical. At any 
rate I hope Mr. lefroy will woik out the life-history of the 
weevil borer iu as thorough a manner as he has worked out 
that of the moth borer. I lia\ e made some ex(>erimeiits on 
this subject, but the results art* not complete enough for 
publication. As far as J can ascertain, the mature insect spends 
the whole of its time underground during the day, coming to 
the biuface about four o’clock iu tlio afternoon. What it does 
in the night I am unable to say. The subject is on© to bo left 
to Mr. Lefroy. If he can tell us wiiat it does then perhaps we 
siiall bo able to tackle the question as to how it should be 
treated with a view to its eradication. 

Mr. F. J. Clarke (Barbados): It seems to mo that planters 
would be criminal to neglect the very simple and easy means 
which Mr. Lefroy has told us would rid us of these pests’ of 
our sugar-cane fields. As a practical planter I have tried the 



collection of eggs, hut the conclusion I lm\o arrived at ib that 
wliero wo have a large ami of Illicitly growing canes to deal 
with, this remedy appear^ difficult if not impossible. It 
would be doing us a service if l>r. Morris would allow Mr. 
Lefroy to visit certain jMirth of the island and show uh how 
the plauter could carry out the egg-collecting in a practical 
way. 

Mr. K. R. HiiKiMiKitn (Antigua): L instituted regular and 
systematic work on the basis of Mr. Lefroy's report in my 
neighbourhood in Antigua, in a Held of eight acres, four acres 
of these only being under my direct supervision. I sent out 
the Reformatory boys to collect the eggs. The Held contained 
about 2,200 stools to the acre, and from 10 to J2 cam's in each 
stool. A large number of eggs wore collected and brought to 
me daily which 1 examined and found to be eggs of the 
moth borer, f am satisfied that the method is a good one and 
1 feel sure that this year we shall see good results from it. 
With regard to tin 1 placing of lights in trays of molasses L 
can confirm what Mr. Lefroy says. The moth borer is not 
attracted by lights and can easily be caught by molasses 
alone. In fact the light-, lend rather to keep them away than 
to attract them. 

Mr. Bundy" (St. Lucia): How many hours a day do the 
collecting gangs work ? 

Mr. Lnpuov: In reply to Mr. Clarke, I may say that egg- 
collecting is found to be a thoroughly practical remedy. In 
my own case I found I could collect the eggs at the rate of 
two acres of canes per ten hours. I was fortunately able to 
make observations on the work done on some estates in Bar¬ 
bados. I fouud that one girl could collect the eggs of 2,000 
cane-holes per day. One may safely reckon one and a lmlf 
acres of canes as a day's work for each member of a gaug of 
girls, giving a rati' of 0 acres per week. A small calculation 
(simply dividing nine into the total acreage under young canes) 
gives the number of girls in a gang that could deal with all 
the young eaues on an estate within a week. I searched the 
canes after a gang had been through and in no case Wits 1 able 
tolled any eggs left on the leaves. The gang must bo large 
enough to examine all the canes every week boginning every 
Monday at the point where they started the previous Monday. 

In reply to Mr. Bundy the gangs work about ten hours a 

day. 

Thw Piikhidknt : I hope that next year we shall be in a 
position to give the actual results of experiments in ogg-col- 
Iecling in tliis and other islands, Mr. Lefroy lias already 
visited estates in Barbados, Antigua and St. Kitts and given 
assistance in starting the collecting of eggs. I hope it may he 
possible for him to visit other localities during the next few 
months. This matter of egg-collecting, it must be remembered, 
does not stand alone, it is intimately connected with the dis¬ 
tribution of the rind and root fungus. 1 believe the less borer 
we have the less fungus will bo present in the canes. With 
regal'd to fungus, Mr. Albert Howard bus been good ouough 
to prepare notes on the fungoid diseases of the sugar-cane 
which he will now present to the Conference. 
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FUNGOID DISEASES OF SUGAR-CANE. 

nr AI<HHRT HOWARD, ll.A., A.H.l .K, K.C'.b. 

Acting-Mycologist and Agricultural Lecturer to the Impe¬ 
rial Department of Agricultiuc foi the West Indies. 

Notwithstanding the fact that much lias been written and 
that some experimental work lias been done on the diseases of 
West Indian cultivated plants in which parasitic fungi play 
the principal part, nevertheless \eiy few people have a fair 
conception of what a fungus is and in wliul manner it may 
cause the destruction of entire ciops. It appeals, therefore, 
desirable to indicate veiy briolly tlio place occupied by the 
fungi in the vegetable kingdom, how they live and eauso 
disease, and how they contrive to tide over what is to thorn 
an unfavourable period. 

Besides the flowering plants we find in Nature a mnch 
larger divisiou known as the flow ei less or s]K>re-l>euiing plants 
of which ferns, mosses and sen-weeds aie ovoiy-day examples. 
The fungi, of which there are some 10,000 s|x?cies, belong to 
the flowerlebs plants and are characterised by the entire 
absence of green colouring matter. Consequently, tlioy cannot 
utilise the energy of sunlight and arc driven to obtain thoir 
food in the form of complex organic matter which has boon 
built up from simple substances by green plants. Tlioso 
fungi which obtain thoir nourishment from dead organic 
matter aro known as saprophytes, while those which live 
entirely on living plants or animals are known as parasites. 
Between these extremes there is a very large group, which 
becomes greater as investigation proceeds, which are partly 
parasitic and partly saprophytic according to conditions. To 
this intermediate das,, which includes forms exhibiting every 
gradation between almost complete parasitism and almost 
complete saprophytism the rind fungus of the sugar-cane 
belongs. Decent rosea relies have shown that saprophytes like 
the common blue mould will become parasitic on living plants 
if the tissues of the host have been injected with a two per 
cent, solution of cane sugar. This is a fact of some significance 
and probably explains why the inroads of tlio tind fungus 
become so rapid when the canes are ripe. 

While a few of the fungi, among which may Ik* mentioned 
mushrooms, toadstools and the bracket-shaped bodies seen on 
old wood, are of comparatively largo sissc, by far the majority 
of the group are so small that powerful microscopes are neces¬ 
sary for their study. This is probably the reason why such 
erroneous ideas exist with regard to them and their work. It 
is not uncommon to ilnd peoplo in England who regard them as 
belonging to the animal kingdom and i elated to the insects - 
the expression “ Insects and other fungoid pests” bnin C very 
common in the newspapers. 

The rind fungus of the sugar-cane is an example of the 
microscopic fungi and it will not be out of place to briefly 
study its life-history. One of the most familiar objects in an 
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e-datc yaid in Iknbados at ciop turn i-, the heap ot *‘iotten 
cnncs." K wc examine tlieic cIomI\ we lind that they are 
covered h\ black cuily bans which ha\e evidently burst 
thiough the i iixl ol the cam 4 In the cm iHer stages these hairs 
appeals as black dots about the m/c of a pins head which raise 
the sm lace ol the cane into little mom ids. If we examine 
the Ini is undci a mutoscopc wlmli magnifies about 100 
times we liml tint tile's aie mad* upol thousands of minute 
brownish bodies, about „‘ 0o ol an inch long and M) ‘ 0O of 
an inch bioad, ic-cmhling iue guuns in shape, cement¬ 
ed togethei h> a colom less uununv substance. These are 
the spoies of the tiud lung us, and (hey bear a similar 
relation to tlic fungus it -elf a* «i inui/e seed beats to a maize 
plant. These spoies on account of tlioii minute size are 
easily eaund about by wind or n> insects such as ants which 
ate ovciywbcie e\< client spoie <hsUibulois. On coming into 
contact with the internal tissues of a i a lie, <.//., by means of 
the tunnels of the moth boiu lai va, the spoil germinates in 
a day or two and sends out a minute colourless tube, a little 
blonder than itself, wliu li passes into the tissues of tho cane, 
and if the conditions ate suitable, incieases rapidly in length, 
biuuchoi and gives iis< to a m»t\\ ot k ol tubes which extends 
right through the stem ot tho cane. Tlx spread of tho fungus 
can be detected horn the outside by (he well-known biown 
apiiearauco accompanied by a coitaiu amount of shrivelling. 
The growth of the fungus takes place entirely at the expense 
of the oiuio juice, the sugar being entirely used up, or ren- 
deied so impute as to be practically worthless. When the 
cane has been plundered in this way the tllamonts of the 
fungus generally pioreed to provide for its dispoisal, and 
for a possible unfavourable period by knotting themselves 
up into numerous cushion-like bodies underneath the rind. 
The contents of the filaments then pass into the tissues of 
these cushions and aie used to produce spores which aro 
pressed out Ihiough the rind as tlie hair-Jike bodies started 
with. This simple cycle ol events constitutes the ordinary 
lifohistoiy ol the fungus a fact w hick has been completely 
established by extensive exjioi iincnts earned out in Barbados 
under the direction of the Imperial Department of Agri¬ 
culture. The behaviom of the lind fungus in tho labora¬ 
tory has been found to agree with its development in the 
cnno itself. Starting with a single spoiv the whole life 
hisloiy has been followed out repeatedly under the micro¬ 
scope and the lesiilt has been in all cases the same. 
This method of expeument, which was originally adopted by 
ilanson in his investigations on yeasts, enables tho investigator 
to obtain pure cultures of fungi, and by subsequent inoculation 
experiments on healthy host plants to determine whether any 
particular form found on diseased plants is really a parasite or 
merely a saprophytic form living on tlie dead remains of the 
plant which 1ms l>oen killed by something else. Proceeding in 
this way, tho cause of any disease can be established beyond 
doubt. V scientific account of the results alluded to here 
wore published in tho December number of the Annate of Bot¬ 
any for 1900, and the paper was prefaced by a note by Sir 



William Tlilselton-Dyei, tin* Dmcloi of Kow, summarising 
results of the work done on llie liiul liingus. 

It will bo apiwireut that an exact knowledge of the life-his¬ 
tory of a fungus it- one of the things absolutely necessary to 
understand before we ean make any intelligent ertoit in the 
way of fighting it. This isnceeshai,\ in order to liiul out tho 
weakest point m our enemy and to know where to dircet our 
attack with the best prospects of success. 

An exact knowledge of the life-history of a fungus, al¬ 
though absolutely necessary is by no means the last woid on tho 
subject. Tiie problem is a much moie difficult one, as it is 
necosbai> to elucidate the complex 1 elutions which always exist 
between tho host and the pa invito and to understand why 
under certain conditions of en\ironmenl a fungus like tho 
rind fungus of the sugar-cane i- able to com pier the host- 
plant and to bring about such u ide-spread damage as has in 
one or other of the West Indian Colonies oectu led in recent 
yearn Recent researches have done much to clear up this 
complex question and to indicate the directions in which, such 
an enquiry should be conduct'd. These Investigations, which 
are summed up by Professor Alai shall Ward in the (Voonian 
Lecture of 1800, have shown that it uiy frequently happens 
that when the conditions of climate and soil are such as to 
interfere with vigorous and healthy glow 111, a state 1 of things 
obtains in the tissues of the host plant itself which favours the 
development of a fungus and enables it to gain the upperhand 
with great rapidity. On the other Jmud when the conditions 
of growth are such that health,v development goen on in tho 
host then Infection becomes difficult oil account of the power 
of the plant to resist tho attack of the fungus. Under these 
circunibtaiiees the inroads of the iuugus become insignificant. 
Healthy plants, like healthy animals, .have great. diseaso- 
resistiug powers. The recent epidemic of rind fungus in Bar¬ 
bados was universally put down to the unfitness of tho 
Bourbon cane to resist disease, and the solution of the fungus 
difficulty was sought in the direction of new seedling canes and 
in the introduction of new varietie from other parts of the 
world. A more probable explanation of the epidemic,however 
seems to be that the Bourbon cane as a result of the system 
of cultivation and selection then in vogue rather than on 
account of the unfitness of the variety, was in sueli a 
condition that it was unable to resist attack. The* disease- 
resisting cajMicity of the Bourbon would depend on the 
methods of cultivation adopted and on the care exercised in 
selecting cane plants, and unless proper attention were paid to 
these points it is easy to see that after some years tlio canes 
would be unable to resist attack. It would appear that all 
we can safely bay is that the Barbados Bourbon had little 
disease-resistiug power and that had this variety been care¬ 
fully selected and properly cultivated the result might have 
been widely different. Tho planters put tin* blame on tho 
Bourbon rather than on their own methods. Unless some buoli 
explanation be accepted it is difficult to see why the cultiva¬ 
tion of the Bourbon cane has not been given up in other 
parts of the Went Indies* 
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That a close relation exists between the find fungus and 
the sugar-onne is well soon by the occasional failure of 
infection experiments on very \i»or(Mh cams especially 
when young. When Mich cxpci imciiK ate made on weakly 
canes or on ripe cams which lm\o stopped glowing, infection 
takes place* much moio lonelily. 

In this matter there is considerable scientific evidence, 
which is suppoi led by much practical experience, that if we 
could ensine (be planting of emu* lops Irom vigorous and 
healthy canes, a suitable mechanical condition of the soil, 
which could only be obtained by proper cultivation, a sufficient 
supply of plant food and Millicicnl moist me, the inroads 
caused by fungus would be much smaller than at the present 
time. There can be no doubt that a thorough cultivation of 
the soil as it N mu lei stood in (heat Britain, and according to 
the icports in the Sandwich Mauds and in Louisiana, and a 
system of inigation m> a"* to hi independent of any irregulari¬ 
ties in the laiufall, me tin* diict tioir- in w hich fungoid attacks 
can bed be fought and an d-o the din ctions in w hich the 
material piuspciity of Bailudo- can Ik*s( In* improved. Artifi¬ 
cial inigdioii luis been inti m I need on a small scale into 
Barbados with the Inst ic-i It , tnd it wouhl not s<*em difficult 
to rube watei fui tins pmpo « horn the imdeigiouud streams 
by taking ad\aul igeof w md pomi by nu atii of w imlmilK By 
fighting a dr*ea e hke the nod lemgus on these linesn planter 
is to a veiy eicd c\len( in h pcmlenl ol his neighbours— a 
point of some importance which will In* readily appreciated 
when the draw backs attending other methods of dealing with 
fungi arc indicated. \t the* p'cscnt time ptuntcis arc practi¬ 
cally agreed that theiind fimeiis makes much more headway 
when tin* canes have been subjected to long continued drought 
and they know from e\porienee that provided the rains fail 
regularly they can look lorward to a fair crop. 

Besides (ho above suggestions, which have, from the point 
of view of fungoid attack, been, i think, put forward for tlio 
first lime, and which an* in the nature of preventive measures, 
there me two genesnl directions in which it is po-sibio for us 
to fight these pods and to keep them under control. They 
are defensive ratlu*t (him offensive, ami are based on the idea 
of attacking fungi at their weakest point ami tluiH prevent¬ 
ing their spread. As w ill ho readily seen, ait hough theoretically 
perfect, they haven fundamental weakness since their efficiency 
largely depends on the united action of agriculturists. For 
some reason or other, such united action of planters or farmers 
lias rarely, if ever, been secured and consequently the methods 
about to I)** indicated have never fully realised the eructations 
of those by whom they have been pul forward. Of Ihesc two 
main lines of attack, only one* can, from the nature of the cano 
crop, be adopt ed in the case of the rind fungus. This method 
has reference to the destruction by burning of those parts of 
diseased plants which contain the more resistant fungus spores. 
In the case of tiio rind fungus this menus the destruction of 
rotten canes since they contain the spores of the fungus in 
abundance, which an* easily distributed ami which under suit¬ 
able conditions retain their vitality for long periods. So 
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far as my investigations have gone, I have vary rarely found 
these spores oil cane trash so that until it 1ms boon definitely 
proven! that trasli is a dangerous article there is no reason why 
any change in the present useful practice of mulching young 
canos with this substance should be made. 

We are therefore limited to the method whieh^ depends 
essentially on the destruction of diseased cane-. This, aiming 
other suggestions, was brought forward by 1 ho Commission 
appointed in Barbados in January ISOil to deal with on no 
diseases Little investigation of fungoid diseases on the sjmt 
seems to have been published during the two years this Com¬ 
mission was in existence. The conclusions of Mr. Massoe of Kow 
on the life-history of tin* fungus were accepted without confir¬ 
mation, a somewhat remarkable proceeding when one reflects 
that Mi. Masseo's material only reached him after a long voyage 
when it would be natuially infested with the fungi which 
attend decay. Again, since fungi are as a rule extremely sensi¬ 
tive to differences of tcmiierature the refills obtained with a 
tropical fungus at Kew should not bo accepted in the West 
Indies without confirmation. 

Passing over the first two recommendations of the Com¬ 
mission dealing with tlie appointment of central and parish 
committee* for the purpose of inspection and seeing the various 
remedies carried out we come to the suggestion which directs 
the soaking of all cane plants in a very dilute solution of 
carbolic acid. Unfortunately no experiments conducted on tlio 
spot to test this remedy are quoted in the report. Unless it 
could be clearly shown that, rind fungus spores are killed by 
this solution there seems no point in bringing it forward. 

Two recommendations dealt with cane trash, which was 
regarded as a dangerous article. Here again there is au entire 
absence of any positho evidence that cane trash contains rind 
fungus spores. So far as experiments lmvo gone, it seems that 
the fungus confines its act i\ ities almost entirely to the stem of 
the cano where it finds an abundance of food material easy of 
accesH. 

The fifth and sixth recommendations deal with the destruc¬ 
tion of rotten canes. Dry rotten canes are to be burnt on the 
field, juicy rotten canes are to bo crushed, the juice boiled and 
the megass burnt. There* 1 can be no doubt that this simple and 
inexpensive process iH of the very greatest value an<l should 
be made a part of the estate routine all over the island. 
Unfortunately, however, the planters have not taken any general 
action in the matter. For some inexplicable reason they either 
allow the rotten canes to be collected by the workmen and 
stacked for fuel purijoses for several months, or they carefully 
collect them into heaps so as to provide useful fungus nurseries 
for the benefit of their own and the neighbouring estates. 
This practice cannot be condemned too strongly. Planters 
should bear in mind that each rotten cane containsjrnillious of 
rind fungus spores and that this storage of diseased canes is the 
very best thing possible for the spretid of the disease. From 
the point of view or tlie sugar-cane, this practice is one of great 
danger. It is surely remarkable that iustead of doing all in 
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their power to check one of their principal pests they at present 
arc unconsciously doing all they can to spread it. The only 
argument against the destruction of rotten canes is that the 
proposal involves trouble at a busy time. But if the augar- 
cane is worth cultivation at all, surely every means should be 
taken for keeping its enemies in check. The planters should 
remember that the rotten cane stage of the fungus is the only 
one with which they can hope to deal. The suppression of fungoid 
attacks by the burning of a fleeted plantw lias so far been 
most successful in Germany, where the matter has been con¬ 
ducted under some kind of state control. It would be diffi¬ 
cult to say how far such a method would succeed in an English 
Colony. If there is to be legislation on thiH question it should 
come aH the result of a decided expression of opinion from the 
planters themselves. There can be no doubt that, under these 
circumstances, legislation on this question would be of the 
greatest benelit to the Colony. Tf, on the other hand, drastic 
measures were forced on the planters against their will, it 
is highly probable that the Government would find themselves 
Involved in endless litigation. 

Tn their ninth recommendation, the Commissioners suggest 
that when root fungus makes its appearance, ratooning 
should be given up. At the present time which is known as 
root fungus seems to be much more prevalent among ratoons 
than among plant canes. This is probably due to the present 
system of cultivation in vogue in Barbados. Beyond the 
application of artificial manure, and a certain amount of 
expensive forking, little seems to be done to the cane stumps 
after reaping. It is very probable that this want of attention 
to the stumps is the cause of a good deal of disappointment at 
the poor returns, and of the presence of root fungus. Some 
such method as that used in Louisiana, in which the soil 
between the rows is well cultivated by a digger, and in which 
the upper part of the stump is cut off by a shaving machine, 
would in all probability bo the means of waking up the old 
cane stumps to renewed growth and would, no doubt, by 
removing unfavourable conditions, do much to eradicate root 
fungiiH. These operations would require skilful management 
as they would have to be performed at a time when rain is 
not very plentiful, and when there would be some danger 
of the stumps drying up if the operations were improperly 
conducted. Under an efficient system of cultivation many of 
the old roots would be broken off, the soil would be stirred up, 
and the old stumps would be to all intents ami purposes ready 
made cane plants for the next crop. Planters should bear in 
mind that the mechanical condition of the soil is far more 
important than its chemical composition, and that, speaking 
generally, the benefits to be derived from thorough and skilful 
tillage are far greater than those to be obtained by the appli¬ 
cation of artificial manures. The Americans have realised this 
point, and hence we can understand the great attention they 
pay to cultivation, and to the mechanical analysis of the soil— 
the most modern methods of which being due to them. It 
should be remembered that without a proper mechanical 
coudition of the soil, by which alone a healthy root develop- 
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ment is possible, a plant like the sugar-cane ia soon retarded 
in its giowth, and falls a prey to disease. Again without 
those suitable -oil conditions, artificial manures have little or 
no effect since they are often washed off the land into tho 
drains, and never taken up by the plant at all. Since 
dining the main period of the growth of tho sugar-cane the 
nature of the crop entiiely pi collides any cultural operations, 
we naturally find that the pci eolation of rain water lias 
thoroughly cousoliikited the soil and that the roots and 
slumps of the cane are Ihoioughly sealed up in wkat^ is 
in some cases a practically imper\ ions soil. In digging 
up stools affected by root fungus I have beep greatly im¬ 
pulsed by the manner in which the soil in this island packs 
round tlic cane stumps and the idea at once occurred tome 
that it is in tho highest degree piobable that tlie cultivation of 
in toons in the manner suggested would pi event to a largo 
extent wluit is known as loot fungus, a disease which scorns 
to he seriously affecting some of the most promising seedling 
viuieties The m liter might be made the subject of extensive 
experiment. 

The tenth recommendation deals with the eradication of 
tho borer and fungus by cutting out affected canon and 
burning them. This is lmtdiy piacticable as far as the rind 
fungus is concerned since the disease does not usually make 
its appeal a nee till the autumn 01 even latei wlira it would 
not be possible to cut out diseased canes without doing much 
damage to the crop. Since the borer and fungus are to a 
groat extent connected with each other the methods brought 
forward bv the Impel id Depaitment of Agriculture for tho 
suppiession of the bom should find a place in the routine of 
every well conducted siigm estate. Not only do tho spore 4 * 
of the lind fungus gain entry to the canes by means of the 
tunnels of tho borer, blit also canes infested with boror aro 
naturally weakened to a veiy great extent and are all the 
11101*0 liable to be rapidly killed by tho fungus. When ono 
reflects what an admirable substratum a npo sugar-cane, tho 
rind of which is perforated by numerous openings, is for a 
parasitic fungus and what feeble powers of resistance a ripe 
cane possesses, the necessity of keeping the borer in check 
becomeH all the more apparent. 

In their last recommendation the Commissioners suggest 
that rotation of crops should be adopted in the case of tho 
root fungus. This recommendation should certainly be 
adopted by the planters in the case of lx>th root and rind 
fungus as it is an excellent moans of keeping in check the 
fungoid attacks of annual crops. 

Three other points remain to bo dealt with, viz., the 
practice, which exists in some of the West Indian Islands, of 
placing tho rotten canes in the stock pens, the selection of 
cane plants and the raising of hardy varieties. 

The practice of placing votUn\ canes in stock pons cannot 
be too strongly condemned. It is very piobable that some of 
the spoies willietain their vitality till the manure is applied 
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to the land and that many of the spores will be distributed by 
the animals themselves. 

With regard to the selection of plant canes from the 
healthiest possible canes it would appear almost superfluous 
to refer to such an obvious precaution had not an example to 
the contrary recently come under my notice in Barbados. 
While on a visit to an estate during the present planting 
time I noticed a small Held of very diseased canes, and, on 
enquiring what was to be done with them, J was solemnly in¬ 
formed that the canes on that field were to be used as plants. 
The attorney fully endorsed the suggestion of the manager 
who, in his desire to make as much sugar as possible, thought it 
wasteful to use the best canes for planting. This example, 
though probably exceptional at the present time, shows that 
old customs die hal'd, and that while there are many intelligent 
planters in Barbados who are quick to take up any practical 
suggestion, there are others whose devotion to old time 
methods is certainly most remarkable. 

With regal'd to the suggestion of the raising of disease- 
resisting seedling canes, Home general directions will not be out 
of place. Although the raising of seedlings from known pa¬ 
rents by cross fertilisation, after the manner adopted by the 
Brothers ttartou in the case of the wheat, would be a matter of 
some difficulty on account of the small size of the flower, never¬ 
theless, it will probably be found practicable. In this way it 
ought to be possible to raise seedlings with any desired charac¬ 
ters. With canes raised in thiH manner or as at present, it 
seems desirable that scientifically controlled experiments on 
their disease-resisting power should be made. In the case of 
the wheat, rust-resisting varieties have been successfully 
raised. It would seom tlnit, from the planters’ point of view, the 
disease-resisting power of a seedling is a very important factor 
in considering the question of its adoption on the estate. In 
addition to the present system of testing the disease-resisting 
power of seedlings by cultivation in plots and observing how 
far they have contracted disease it might be of service if 
suitable iuoeulation experiments wore made in order to 
still more accurately determine what power the seedling 
possesses of resisting the on try and spread of the fungus. In 
conducting such experiments it would he necessary to grow 
the seedlings side by side in well cultivated, well manured and 
irrigated land and to perform the inoculation experiments on 
them. Their stumps could be treated as above described and 
their resistance to root fungus ascertained. Duplicate plots, 
treated according to the present methods, might be employed 
in order to determine if under these circumstances root fungus 
makes its appearance to a greater extent, [f experiments on 
these line& were conducted (luring the experimental period of 
cultivation it is probable that useful knowledge as to the 
disease-resisting power of the seedlings under examination 
would be obtained. Probably some of the seedlings would 
come through the ordeal so much better than others that 
planters would be able to make a final selection of seedlings 
with great confidence. 
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In conclusion the suggestions for dealing with sugar-cane 
diseases contained in thin paper may be summed up as 
follows 

(1) The systematic burning of all rotten canes on every 
estate—the juicy rotten canes should be passed through the 
mill, the juice boiled, and the megass burnt. The utilisation 
of rotten canes by the estate workmen for fuel should be pro¬ 
hibited as well as their use in stock pens to make manure. 

(2) The adoption on every estate of the suggestions made 
by the Department for dealing with the moth borer. 

(3) Rotation of crops on badly diseased fields. 

(4.) The selection of healthy cane plants. 

(5) The adoption of improved cultivation and of irrigation 
so as to raise the most vigorous canes i>ossiblo ami to be 
independent of an irregular rainfall. 

(0) The eilicient mechanical cultivation of ratoons as 
soon after reaping as possible, so as to diminish the risk of 
root fungus, 

(7) The scientific study of tin* disease-resisting power 
of seedlings, and of all new canes imported into the island. 

Of these seven recommendations, the first four have been 
brought foiward before, ami are here incorporated since they 
should prove of groat use. The last three are new, ami have 
been brought forward for the first, time to-da.\. 


DIHCITHHION. 

* The 1 *hMHIDMKT : Mr. Howard's tooommoiuiaturns for deal¬ 
ing with rind ami root fungus may be stated as follows: (1) all 
oaneson the estate should lie kept in a vigorous state of growth, 
(2) they should especially bo kept free from the attacks of the 
motl\ borer, (3) only thoroughly healthy canes should be select - 
ed for cane tops, amt (I) all rotten canes at crop time, should be 
gathered from the fields at least once n week, passed through 
the mill, and (he megass burned. You will agree with me that 
these are fundamental to the well-being, aud success of sugar 
estates at the present time, 1 fully realize the practical diffi¬ 
culties that may be met with in carrying out these recommenda¬ 
tions but planters must realize, that if nothing is done the fungus 
and moth bom* will rob them of a large share of their crop, and 
their estates will become less and less productive. The treat¬ 
ment of ratoon canes referred to by Mr. Howard may be tried 
on a small scale ami the results reported later. I am not sure 
how far it is suited to the West indies. The question of hybri¬ 
dizing special canos under control for the raising of pedigree 
seedlings is a matter of great interest. So far nothing has been 
done in this direction. 1 am not without hope it may be possi¬ 
ble to take up the subject. In the meantime l would earnestly 
urge on planters that they should make the selection of healthy 
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cane plants and the destruction of all rotten canes, the subject 
of special effort within the coming year. 

Mr. W. D. Shepherd (Barbados) : Can Mr. Howard tell us 
whether rind fungus and root fungus are one and the same 
disease ? 

Mr, Howard : In reply to Mr. Shepherd all I can say at 
present is that in all the eases of root fungus which I have 
examined where it was possible to find the original cane plant 
J have found rind fungus present in the cutting planted. 

Sir Gkorqe Pile (Barbados): With regard to the question 
of rotten canes on the estates over which I have control, I 
advise, and T think it is carried out, that all the rotten canes 
should be collected during the week, ground on Saturday 
afternoons and the megass burnt. 

The President : May l ask, whether, on the estates referred 
to, the labourers are still allowed to carry away rotten and 
dry canes and stack them in their yards for fuel. This practice 
tends to spread the disease in the district. 

Sir Georoe Pile : Not to any extent. 

Professor (Jarmody (Trinidad) : l have no personal experi¬ 
ence in this matter, but I may mention that a practical planter, 
whose opinion I consider of some importance, lias informed me 
tliat for Hevornl years his canes had been suffering a good deal 
from fungoid disease, but suddenly the disease disappeared 
altogether. I Io found that its disappearance was concurrent with 
the application of an artificial manure which contained a 
certain amount of sulphate of copper. It is well known that 
sulphate of copper ih used externally for many diseases, but its 
internal application is rather a novel thing. As there are other 
planters who have used this luirticular manure if they would 
let us know whether they obtained similar results they might 
assist in the study of fungoid diseases. 

Mr. Watts (Antigua): The question of rind fungus is one of 
cardinal importance to all of us in tho West Indies and 1 am 
glad to know that Air. Howard’s work has somewhat modified 
our earlier vieww on tho subject. As the result of Mr. Masses's 
investigations a series of ruloH was published for the guidance of 
planters which they politely declined f<> follow. This was espec¬ 
ially the ease in the Lee 1 ward Islands with regard to tho burning 
of cano trash, and I am glad that Mr. Howard has been able to 
say that the policy was a good one and that there is no need 
any longer to burn the cane trash. As to the method of 
combating the disease, L think that practical men are in accord 
with Mr. Howard's suggestions as to the collection and destruc¬ 
tion of the rotten canes once or twice a week The selection of 
healthy vigorous plants seems to me the easiest and most prac¬ 
tical way of combating the disease—-a method which is adopted 
in many of the islands and in British Guiana. When speaking 
here last Conference I drew attention to a point which has long 
struck me, and that is, the universality of the disease. Nearly 
every cane on its drying up, whether apparently sound or 
unsound shows evidence of rind fungus. I believe this has an 
important bearing on the spread of the disease, 
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Mr. Fart (Trinidad): Iu Trinidad the viud fuugus Is 
always with us and is found on the young plants as 
well as on the old canes, but there are clear differ¬ 
ences in its effects on the various varieties, ^onie being 
apparently very susceptible to the disease, others being 
practically immune. 1 am of opinion that the selection of 
seedling canes which are fungus-proof is the real solution of 
the difficulty. In following out the action of this fungus 
at the St. Clair Experiment Station, l have this year purposely 
left a largo number of diseased canes on the ground. 1 did this 
with a view of ascertaining whether it is necessary to burn or 
carry away such a large quantity of rotten eaues. 1 shall 
report the result at the next Conference. 

The Puhnidrnt: We have now reached the end of the 
papers specially iclutiug to the sugar industry. We have cov¬ 
ered « good deal ol ground, and 1 trust those interested in the 
industry are convinced that we are doing all we can to be of 
scivice to them. The lematks offered dming discussion have 
been of coiisidciable \ulue, for they have not only dealt w r ith 
matters of immediate importance, but embody the experience 
of men well qualified to speak on tlic subjects under notice. In 
closing the discussion I would voutuic to ask for a larger share 
ofsuppoit in the woik of the Department from the body of 
plnnteis especially in thr- island. I fully appreciate the kind 
help of those w ho gi\e land for the local stations, but I should 
like to obtain facts and figiues relating to the sugar industry 
that would, in no wav, came inconvenience or tumble to the 
planteis, while at the same time they would greatly assist the 
Department ui its elfoits to help them. In ail progressive com¬ 
munities, one of the essential conditions of success in any indus¬ 
try isaccmate information with regard to the conditions under 
which it is carried on. That a mi rale information, so far, I 
regret to say I have been unable to obtain. 


AGRICULTURAL EDUCATION AND ITS PLACE 
IN GENERAL EDUCATION. 

BY TIIH RKV. OANON HIM MS, M.A. 

Principal of University College, Kingston, Jamaica. 

In the two Conferences which have already been held we 
have dealt with the subject of agricultural education mainly 
on the practical side. We havo taken for granted tliat, rightly 
or wrongly, public opinion in these Colonies is demanding a 
certain article, and have considered how far the schools are 
supplying it, and how far we can provide for their doing so 
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m the future. This method has placed us in possession of a 
very fair idea of what we aie doing and what we propose to do 
in the immediate future. There is yet much left to l>o said on 
thib side of the subject, and now developments will for some 
time probably make it a standing dish at oui Conferences, but 
T thiuk w r o may now prolltably turn to deal with a question 
which has hitherto been only incidentally coiisideicd; the 
question how far in the interests of education wo ought to 
bupply the article which is being demanded, and what effect 
the teaching of agriculture will have upon the education 
given in these islands. No educator who inis spoken here can 
have failed to consider this question, and to feel as Mr. Deigliton 
last year said he dicl, tint unless he was convinced that 
the proposed teaching was educationally valuable, lie could 
not oncourage the admission of it into Ids school. I propose, 
then, to consider the position and value of agricultural teaching 
as a part of general education. 

We are being educated all our lives, but I confine tlio 
meaning of the word to the intellectual education which is the 
proper work of schools and colleges. Like othei sciences, peda¬ 
gogics is a progressive one, but it is at a disadvantage when 
compared with those sciences in which you can try an experi¬ 
ment and completely observe the result**. In pedagogics the 
results are long in coming. It is impossible so to isolate the 
application of any subject or any new method, that results post 
hop can be certainly considered results propter hoc. As my 
experience increases, I more and more shrink from that ready 
and specious method or accounting for economic and social 
phenomena. We are rather in the position say of the 
Physiologists in their International Congress in 1898, iu face of 
the question of the effects of alcohol upon the human body, as 
to which they could only say that they were not clearly made 
out, anil that they could not be appealed to as contradicting a 
certain specified conclusion. Where competent observers are 
thus uncertain, the pseudo-observer revels. In the educational 
world we teachers are informed that we are noc 4 practical men/ 
and that the 4 practical man * knows what lie wants and moans to 
have it. The 4 practical man’s ’ theory apparently is that 
the teacher lias only to put a pump into the well of truth, 
and then by pumping fill the receptacles sot before him. 
The fact is that in questions as to what can be success¬ 
fully taught the teacher is the practical man who 
understands the pump, and how far it is possible to fill the 
vessels—the minds which in most cases are not at all 
conscious that they need the process. As Tilling, from whom 
I borrow the simile, says, it is like trying to pump water 
into a kettle with the lid on : a little gets in through the spout, 
and increased vigour in pumping wont improve the situation. 
With this protest, considering the fact that education 
means the preparation of the pupil to till his place iu life, and 
that such preparation must include technical as well as genera* 
preparation, how is this to be given ? What can he properly 
expect from our schools V The problem differs according to 
the ago at which the scholar leaves school. We may divide 
the classes of pupils into those who leave at 14. the elementary 



class ; those who leave at 10, the lower secondary class; those 
who leave at IS, the higher secondary class; and those who 
continue tlieir education beyond 18, the university class. 1 
proceed to consider the place of agricultural education as a 
part of general education in each ease. 

F!IK MjHMKNTYKV SCHOOL c HIM). 

Witli the elementaly school child wo lui\e to face great 
difficulties Education in these islands in Jamaica at any 
rate is not in the air, as it is in Scotland or Saxony oi Switz 
erland, with the lesult that the child of II with us is in the 
position of the child of 10 in such counti ios. Jn Jamaica, a few 
only get above the third -damianl, «i gieal many do not reach 
even that position. The lesult is that there is very little oppor¬ 
tunity of teaching anything beyond the three Hs. We are not 
infrequently met by the demand to drop them or cut them down 
to a minimum, mui to teach piactical agiicultore. No teacher, no 
educational thinker, no one knowing anything of the possibili¬ 
ties of child nature can for a moment give in to this outcry. 
You must first temper and sharpen your tool the school child— 
to the extent of enabling him to read and wiite am! deal 
with tho elementary truths of form and mimhor, before you can 
possibly* with any advantage drop the attempt to do thin hr 
order to teach anything else. An attempt to do so is an attempt 
to go against all competent authoiity, a reversion to the non- 
educational system of the dark ages. On the other hand, when 
we proceed beyond this, it is now admitted that the child 
whose education is confined to books is insufficiently educated, 
that his powers of observation, and of drawing conclusions 
from wliat he woes, must be cultivated by object lessons 
and by elementary science. The smallest modicum of educa¬ 
tion beyond the necessary rudiments, which can be considered 
satisfactory, must include some teaching of this sort. It is 
further desirable that the child, whore possible, should ac¬ 
quire some manual dexterity, some power of co-ordinating 
the action of head, eye, and hand, primarily by learning 
writing, thou elementary drawing, and then anything fur¬ 
ther for which time and opportunity can be found. Now 
there is nothing whatever to prevent this elementary 
scientific teaching and this elementary manual training, which 
are educationally most Important, being given on agricultural 
lines. The object lessons may be taken from the ordinary 
objects of country aud agricultural life, the science may be the 
rudiments of the chemistry of the air and soil, the rudiments 
of biology, animal and vegetable, can be on economic lines and 
the training of the observing powers can be given through the 
observation of the salient facts of plant life. To this extent, 
then, agricultural teaching can be given in our elementary 
schools, all the children can be given some rudimentary ideas, 
and the intelligent and advanced ones can be trained to use their 
expanding powers in observation of the natural laws bearing 
on agriculture aud in some little manual practice helpful to 
their future. I further think that there can be no more 
profitable expenditure of public money than in starting farm 
schools for picked children who have left the elementary 
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schools—children selected for their intelligence and industry 
from among the elementary school children and giving them 
training in agriculture for a year, or perhaps* two years, 
restricting the book work to an hour or two daily, and spending 
the bulk of the time in the workshop and the held. This, 
however, must be done in a separate school net ajmrt for the 
purpose. 


BOYS AT hKCONOARY M'llOOLfl WHO LHAVK AT 10. 


In this division of my subject, Mr. Deigbton last year said 
much of what I fool inclined to say, and I shall begin by quot¬ 
ing him. k All authorities arc unanimous in insisting that a 
sound general education must bo acquired before nuy special 
work is attacked.’ This general education should include* Home 
science, and we at the* Jamaica High School have been working 
on linos similar to those described by him as followed at Har¬ 
rison College. Wo have the services of the Agricultural 
Lecturer for Jamaica appointed by Dr. Morris, for n few hours 
each week, who teaches the first form the Trojiieut Readers, 
the second form Cousin’s Chemistry of the (htrden , and the third 
form the elements of agricultural physios. I agree with Mr. 
Doighton that this touching, so far from interfering with the 
advance of those boys who do not eventually take up the study 
of science, will educationally be a distinct ml vantage to them. 
Having thus far accompanied Mr. Deigliton, 1 now proceed to 
mention some changes which I have thought over during the 
year, and intend to introduce into the Jamaica High School with 
the new century. They are the results of much thought and 
consultation with others. With us, boys in the third form 
pass the Cambridge Junior Local Examination, the average boy 
doing so when he is 15. The boy of the class 1 am now con¬ 
sidering has reached this point in his general education, and 
has still Hix months or a year more at school. 1 have hitherto 
carried him a year further on the same linos, and have sent 
him in for the Cambridge Senior, or a second time for the Junior, 
according to his progress and ability. I have for years been 
gravitating to, and have now finally readied the opinion that 
this disposal of the boy’s last year at tcliool is a mistake, and 
propose, with the boy who lias passed the Cambridge Junior, 
and is only Htaying six months or a year more at school to 
devote about half his time during this period to technical 
study, commercial or agricultural. 1 propose with all such 
boys to restrict the study of Latin and mathematics and to 
give more time to French ; the commercial boy will give time 
to book-keepiug, shorthand, precis writing, and so forth ; the 
agricultural boy will give two hours a day to practical work at 
Hope Gardens, and increase the time in school given to science. 
That is my present solution of the problem as to what technical 
training cau be given in secondary schools to boys who leave at 
10. I have some hopes of inducing the Cambridge Syndicate to 
add agricultural and commercial sections to their Senior sylla¬ 
bus, so that their examinations may continue to bo our guide 
and test as they are at present in Jamaica. 



BOYS WHO LEAVE SCHOOL AT 18. 

These boys should in my opinion continue tlioir general 
education, including the scientific teaching but not specializing 
until they nro 10, and can creditably pass the Cambridge Senior 
Examination. Then they might restrict Latin and higher 
mathematics as the last class did a year younger, and specialize 
for eighteen months or two years in agricultural science includ¬ 
ing practical work at the Cardens, book-keeping, mensuration, 
and surveying, and the elements of economies, besides chemical 
and physical laboratory work. This is what 1 am aiming at, 
though want of meauH and limitations in my staff will put some 
limits, I hope not very narrow ones, to fully carrying out my 
plans. The full course would be that which I gave in some 
detail last year as suggested in a report made by Messrs. 
Fawcett, Watt9 and myself to the Government of Jamaica. 
The Agricultural Lecturer intends next term to begin a course 
of lectures, open to boys from any of the secondary schools in or 
near Kingston, which will go some distance in this direction, and 
will be capable, under the guidance of experience, of developing 
into a fuller course for intending agriculturists iuour secondary 
schools. 

YOUTHS WHO PROCEED TO A UNIVERSITY OR HIGHER 
TECHNICAL COURSE. 

Of this class there is no need to say much. I do not think 
we can at present train them successfully in the West Indies. 
It is not that we have not men competent to do the work, 
but their time will bo so occupied by the lower and more imme¬ 
diately necessary work which I have mentioned, and the demand 
for higher teaching will be so limited, that this work muse, I 
think, be left to be carried out in larger centres, such as Guelf 
in Ontario, Cornell University, or some of the other good agri¬ 
cultural schools to be found attached to many universities. I 
have spoken at previous Conferences of the curricula at Hiich 
schools and universities, and need not go into them now. It is 
just as justifiable, educationally, for the youth who lias left 
school to specialize in agriculture uh it is for him to specialize 
in law, medicine, engineering, or any other subject. His general 
education has finished at the end of his school life. 

I have endeavoured briefly to traverse the whole subject. 
We are hardly yet in the full light of which Father Oaroll 
spoke at our last Conference; but it is undoubted that the 
leading educationalists in these islands have had their thoughts 
strongly turned to this subject, which is also receiving much 
consideration in other parts of the world. That being so 
the streak of dawn of which he spoke can hardly fail grad¬ 
ually to brighten. The system of education of a country 
cannot be changed by the stroke of the pen, by a law or a code; 
the change can only come slowly and the results will become 
apparent more slowly still. We in Jamaica have begun train¬ 
ing our existing elementary teachers, agriculture is being 
taught in our training colleges, the most conservative minds 
are being moved to admit that we must go on as we have 
begun, the Agricultural Lecturer is at work in the Jamaica 



High School and is about to offer instructions to boys from 
other schools, the one lecturer, who gave part of his time to 
visiting proprietors and instructing small settlers, now gives his 
whole time to this work and we arc about to start two more 
such lecturers. The dawn is brightening, but we must be 
patient, we must be reformers and uot revolutionists, satisfied 
to move slowly and to test and secure our ground before we 
take the next step. The lines of action are opening up before 
us, and the Imperial Department of Agriculture may be 
satisfied that the system it has initiated has come to stay and 
to be an important factor in working out the evolution 
oJt economic life in these islands. 


DISCUSSION. 

Mr. Potbitby (British Guiana): We hare commenced 
teaching the principles of agriculture in the elementary schools 
in Demerara, but owing to the want of a sufficient staff we 
have been unable to make much progress in the higher grade 
schools. As I said at the last Conference, we should be very 
glad if the Imperial Department of Agriculture could see its 
way to assist us in this matter. 

The President : l wish it were possible to assist Mr. 
Potbury to obtain a Lecturer in Agricultural Science for 
British Guiana. I hope, however, the Government of the Colony 
will be able to see its way to obtain the services of a 
qualified man, preferably one who has made a special study of 
agricultural teaching. The Lecturer could not only give the 
necessary instruction at Queen’s College but give assistance in 
lectures to teachers in training, to those iu charge of schools, as 
well aH occasional lecturers to planters and small cultivators in 
the country districts. Some action of this kind is absolutely 
necessary before the teaching of agricultural science can be 
started and carried out on right lines in the Colony. 


TEACHING THE PRINCIPLES OP AGRICULTURE 
IN ELEMENTARY SCHOOLS. 

BY THM HONOURABLE T. CAPPER, B.A., B.Sr. 

Superintending Inspector of Schools Jamaica. 

[ have been requested to say something to the Conference 
on “ Teaching the principles of Agriculture in Elementary 
Schools," and in this connection to give a short summary erf 
the provisions of the new code which came into force iu Jamaica 
last May. At the outset, I think it is only fair to the Confer- , 
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©nee to make my own position clear on the subject of the 
extent to which it is possible or desirable to givo an agricul¬ 
tural trend to the instruction given in elementary schools. I 
cannot agree with some in thinking that it is possible for 
“agricultural science to be the primar> thing in elementary 
schools,” or foi “elementary schools to do what the appren¬ 
ticeship system did in the way of piepaiation for the future 
life.” If elementary schools come to be regarded as existing 
mainly for the purpose of teaching agricultural science it is 
certain that no education will be given in them worthy of the 
name, and that they will fail entirely to attain oven their 
ostensible object. The apprenticeship system gave apprentices 
a thorough practical knowledge of theii trade by keeping thorn 
hard at work, for three, four or five years. Mr, Fawcett 
explained at the fiist of those (Conferences what ihis meant in 
the case of gardening. The school can never give anything that 
can possibly take the place of this. Fiom the day a child 
enters an elemental> school tin* one pai amount object to be 
aimed at must be the all-round development of his nature, 
intellectual and physical. The elementary school cannot and 
should not attempt to train him to bo a lawyer, a doctor, a 
theologian, or an agriculturist. The ideally successful ele¬ 
mentary school will send out its scholars with every faculty 
of mind and body trained to the highest point of perfection 
in observation, perception, ratiocination, readiness and 
accuracy in the use of hand and eye, and with a know¬ 
ledge, thorough and accurate rather than extensive, of 
the elementary principles upon which all arts and sciences 
are based and of the main facta in nature, hibtory and 
economics. This ideal can, of course, never be attained, 
and it is only in isolated and exceptional cases that it 
can be even approached. In places like the West Indian 
islands, where agriculture must be the oceu]>ation of the vast 
majority of elementary school children, it behoves us to make 
sure that the greatest jiossiblo use is made of agricultural facts 
and principles in the furtherance of our main object, the all¬ 
round development of the child’s nature. And it must not be 
supposed that this Jmixwes narrow limits on what may bo 
called the agricultural side of that development. In the admira¬ 
ble circular issued by the Board of Kdueation in Fmgland in 
April last it is shewn how nature-study is specially adapted to 
draw out the child’s faculty of observation, and how manual 
dexterity may be obtained by the use of common toolH. The 
ideal presented by this circular is much the same as that set 
forth by Colonel Hicks at last year’s Conference. It is a high 
one, utterly unattainable for very many years to come, but one 
to which we may hope to draw nearer year by year. 

In Jamaica, especially since the formation of a Board of 
Education eight yearb ago, 1 may say that the importance of 
laying stress on the agricultural side of the child’s development 
has been always present to us. In the first code of 1898 the 
syllabus for elementary science was specially framed with this 
in view, and provision was made for special grants for box-cul¬ 
tivation, and higher grants where anything in the way of 
scientific cultivation was successfully attempted in the field 



out of school hours. Ln the revised code 1 ot* 1805, detailed regula¬ 
tions wore issued governing these giants and a new granu for 
tools was providesl foi. In 1801) the teaching of agricultural 
principles under the head of elemental y science was made com- 
pulsoiy and special giants lor tins were discontinued, butthey 
were and are still given foi cultivation in the field out of school 
hours, finally, in the revised code isaicd lust May, a largely 
incTCttsod number of mai ks was allot a d to elementary agricul¬ 
tural science (12 pel cent, of tin* total a- against 7 per cent, in 
former codes), and the schedule <>| ieqnilenients For elementary 
science in school, foi the special gi i its lor cultivation out of 
school, and for agricultural -»cieme in training colleges, was 
entirely re-cast with the assistant of tin* Lecturer iu Agricultur¬ 
al Science, Mr. W. II. Buttoiisluiw. Tnese schedule-* wereliowever 
hastily drawn up, and aic still pio\ wional and tentative—they 
will bo considerably amended and tvpundcd this year. 

hi elementaly schools at pr< id tin 4 science taught is 
divided into two sections foi each division. The first section 
deals with general science or nntme knowledge, beginning in 
the lower division of the school with lessons on domestic 
and wild birds and animals, pio< ceding in the second division 
to elementary physics, dealing muinl> with the properties 
of air and water and common atmospheric phenomena, and 
ending in the highest division with the elements of hygiene. 
The second section is specially devoted to plant-life and 
agricultural science, commencing in the first division with 
the study of plants as growing tilings, with simple lessons 
on the more useful plants in Jamaica, such as sugar-cane, 
coffee, etc., proceeding iu the second division to the general 
conditions of plant-life and the functions of water, soil and air 
in furnishing plant-food ; and in the third and highest division 
dealing with the different kinds of rocks and soils, their forma¬ 
tion and improvement by tillage, drainage and manuring, re¬ 
quiring on the part of the scholais familiarity with the use of 
the various tools and the oarc necessary to keep them in order, 
with an extension of the work in the lower division on the 
growth and preparation for market of the principal Jamaica 
crops. Special stress is laid on the importance of growing 
plants iu the schoolroom for purposes of illustration, and the 
imparting of knowledge respecting them by means of practical 
illustrations and simple experiments. The grants for out-of¬ 
school cultivation, as in previous codes, range from £5 to £10 
for the year, besides special grants for tools. The conditions 
on which these grants aro given are, amongst others, that at 
least a quarter of an acre of land shall be provided and shall 
be used as an experiment ground all cultivation being carried 
on on scientific principles such as those laid down at the Agri¬ 
cultural Experiment Station. It is too early yet to report on 
the results of the last code. None of the schools have as yet 
been examined under it, since it was only enforced at the 
beginning of the present year. Still, without examination, 
a general idea may be formed as to what is being attempted 
and done. At present 1 regret 1 am unable to report any 
very tangible results. I cannot do better than give in eostenso 
the observations of Mr. Strickland, the Inspector for the banana 
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growing districts of St. Mary and parts of tlio adjoining 
parishes on the aubjecL. He says : 

“Only in tare instances do I meet with any attempt at 
practical cultivation in connection with the work of a school. 
What is been in this direction generally consists of small beds 
of flowers and small shiubs oi tiees near the school-house. In 
these cases the work of the ehildien appears to consist mainly 
in giving a little time to picking off eaterpillais ami to water¬ 
ing the plants. Very little stems to be done in the way of 
hoeing, digging seed-beds, etc. The teacher at one school is a 
most exceptional man, and has shewn some indication of begin¬ 
ning a systematic method of cultivation by way of instructing 
the ehildien and 1 hope to see some satisfactory results from 
him. Ho lias had the school for only a short time, and is 
proceeding cautiously, having to combat the unwillingness of 
the parents to allow their children to do any manual agricul¬ 
tural work at the school. Being a man of some originality, 
and with a good deal of common sense he will, I think, in 
time, I’oinove the diflieuUios arising from the attitude of the 
parents. He is, howo\er, the only teacher I know who 
seems to possess the tact necessary to enable him to over¬ 
come audremove this objection. He may ultimately fail, but, 
at the preseut moment, i anticipate some success for him. 
This objection on the part of the parents is a very real one 
and demands due consideration in any scheme of agricultural 
teaching in elementary schools. Nothing will be gained by 
ignoring it, and it will bo impolitic to endeavour to force it 
aside. It will gradually disappear as a wider intelligence 
spreads among the people. At the present time it unmis- 
takeably exists as a strong prejudice, and to neglect its con¬ 
sideration as an important factor in any scheme of agricul¬ 
tural teaching will be to court failure. WhilHt an occasional 
teacher, here and there, may succeed in combating it fora time 
I fear the prejudice may crop up at any time in such cases, 
and 1 very much doubt if the majority of teachers can make 
any headway against it, even if they wish to do so. This con¬ 
sideration and the lack of training in practical agriculture on 
the part of many teachers lead* me to think that, oven if no 
other reason existed, it would bo advisable aiul more useful to 
prescribe some course of agricultural training in elementary 
schools which does not involve much beyond box-cultivation. 
At any rate this should 1 think be the courbo for some time. 
If we press too strongly for the teaching of practical agricul¬ 
ture in the school, we shall, I am afraid, defeat our purpose.” 

“ Since the introduction of Blackio’s Tropical Header#, a 
more intelligent appreciation of plant-life and of agriculture 
has been apparent in the schools on the part of both teachers 
and children. Further, the children take home the books and 
read them by themselves, and the parents often peruse 
them. 1 am inclined to think that a f i*eo use of the Tropical 
Readers should be insisted upon, and that in&i>ectors should be 
instructed to examine mainly on their contents. Where there is 
reason to know that a teacher has had a suitable training or 
shows a suitable capacity, box-cultivation should bo insisted 
upon with suitable simple lessons in object teaching to demon- 
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strate elementary agricultural principles. It is proposed that 
Mr. Buttenshaw and myself should piepnre a scheme for such 
teaching." 

“I ha\o observed a gradual improvement taking place in 
the methods of cultivation followed by the settlors in any dis¬ 
trict, and I trace this improvement to imitation of improved 
methods introduced ou the larger cultivations. An apprecia¬ 
tion of the benefits following a fiee forking of the laud, for 
instance, is being realised among small cultivator*. The 
people aie still in the imitative stage of civilisation, and 1 
am inclined to think that the best possible improvement in 
agriculture among the lower classes of the inhabitants can be 
more readily brought about by beaiing this imitative tendency 
in mind. To scud round lecturers to give lectures and demon¬ 
strations to the people, perhaps in connection with the local 
branches of the Agiicultural Society, would, l believe, bring 
about better insults in a short time than anything done in 
connection with the schools. This, to my mind, is the most 
important method of agricultural teaching, and one that should 
receive immediate consideration. All Crad wick's visits for this 
purpose to different jmrts of the country have done much 
good, and I believe the Agiicultural Department could do most 
useful work by increasing the munhei of such men, and the 
frequency of their visits, to districts. Different men might take 
up different subjects and follow one another." 

“If piovision could be made for settling youths of the 
peasant class, who have been trained at Hope Gardens or 
elsewhere, on small holdings, the suuounding people would 
quickly imitate the methods of cultivation followed by stich 
when they noticed better results ensuing. The youths might 
be more specially trained for the class of cultivation most 
suitable foi the district in which they are to reside. The 
training might be given by means of scholarships from the 
elementary schools. Safeguards would have to be devised, just 
safeguards already exist in the case of teachers trained at 
the expense of the Government." 

“ 1 am strongly of opinion that, for some time, some¬ 
thing on these lines'will be more satisfactory than looking 
mainly to the elementary schools. Let good foundations be 
laid by giving instruction In the principles of agriculture in 
the schools, but For more immediate results 1 feel satisfied that 
we should look to some sueli system as I have briefly indicated. 
We need to give more attention to teaching the adults who 
havo shewn themselves very willing and often eager to 
learn." 

It will be observed that Mr. Strickland speaks of box- 
cultivation as only piaoticable in special eases, whereas the 
eode recommends it universally. There is less inconsistency 
here than might appear. For sometime, in Jamaica at least— 
it may not be the case in more favoured islands—we shall have 
numbors of schools where the teachers are quite incompetent 
to carry out satisfactorily any system of box-cultivation, and 
where the circumstances of the school make such cultivation 
extremely difficult. I fear therefore we cannot look for speedy 
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results in Jamaica. We greatly need elementary text-books 
suited to tropical conditions I would willingly join iu the 
cry “away with te\t hook*- if we could only secure tcachcis 
capable of doing without them. Till we can do this, text¬ 
books are essential. We have all, I think, been anxiously 
looking for the adaptation to West Indian conditions of the 
memorandum of the Fmnh Education Depaitmeat published 
in the last issue of tin* HV#/ Indian ttnlhtm, which we were 
led to hope, from a sentence in a recent despatch of the Secre¬ 
tary of State for the Colonics, would shortly be published by 
the Imperial Department of Agi iculture. An elementary text¬ 
book in agriculture has just been published by Messrs. Blackie 
in three parts of which the first two strike me, from the 
cursory poiusal which is all T have yet been able to give 
them, as needing vei> lit tie adaptation for the West Indies. 
The third would requite to bo altogether re-written. 

To insist on more than can be fairly expected from such of 
our teacher- as arc still imperfectly trained and educated, under 
penalty of foiTciture of the whole giant, would be impossible. 
With the majority of oui people stops are not taken to ease the 
shoe until it actually begins to pinch, and when teachers find 
that the schools lose much more heavily than heretofore in 
grants, when elemental\ agricultural teaching is not satisfac¬ 
torily given, wo shall soon find them putting foith e\ory 
effort iu their powoi to gi\c that teaching. 

Mr. Strickland tra\els somewhat outside the special topic 
allotted to me of “ Vancultural Teaching in Klcmentaiy 
Schools,” but his rcmuiks ippear so pertinent to the main 
object of these (Viiifctciues (hat I thought I might venture 
to include them. \s an dlustiation of the imitative spirit 
referred to by Mr. Strickland, and at the same time of the 
advantage of general « ullmo even in agricultuio, I may refer 
to on incident that cuneundct my own notice. Iliad Ijocii 
visiting a pirn* of land of about 50 acres which was being 
successfully and scion(ilie.dly cultivates! in gingci by two 
energetic orange growei- Horn Klorida who had boon driven 
out by the disastions 1 1 oris o) n f^w years ago, and on my 
return I passed a small pitch of a quarter of an acre of ginger 
cultivated by a m m who had gone through a good part of the 
course of training foi a -ehnolmastor, but had left college and 
given up the profession of teaching. He had, I was given to 
understand, realised a clear profit of £20 out of his quarter of an 
acre of ginger in the* preceding sh months, and this from 
intelligent observation and imitation of the methods of the 
larger cultivators whose Holds 1 lmd just visited. 

Of grants for out-of-school cultivation only about ten have 
aayet been given in the year, although every encouragement 
is given to teacher* to work for them. The imitative tendency 
spoken of by Mr. Strickland is again illustrated by the fact 
that five of these are within a radius of ten miles and three 
within a radius of two. Of two typical examples of these the 
Inspector who examined them reports: M The work was of a 
distinctly scientific character, bananas, coffee, cocos, cane, 
kola, corn, etc, being grown on experimental plots, some well 
cultivated, others not, Plots were laid out for ordinary 
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cultivation near others specially prepared, to show the differ¬ 
ence in results, and lessons weve gnen in grafting, pruning, etc. 
I am sure that if mauj teachers m tlie country districts car¬ 
ried on the same work as the teacher* at Caledonia and Loug 
Hill the result could not fail to bo of great practical advantage 
to the children, and a wholesome object lesson to the neigh¬ 
bourhood.” 

With regard to three other schools which did not obtain 
grants, he reports: “ Practical woik of a more or less scientific 
nature is carried on, but on plots of ground much too small 
to satisfy the requirements for the special grant, as the code 
requires a least a quarter of an acre. Potatos, cocos, com, 
coffee, tobacco, etc., are cultivated and the value of cultiva¬ 
tion is shewn by growing the same plants side by side on 
cultivated and uncultivated plots.” 

Mr. Buttenshaw will, I understand, speak on the course of 
agricultural lectures given to about thirty teachers at the 
Hope School last August, and will doubtless say something 
about the course of instinct ion given by him in three of the 
Training Colleges. I may point out, how ever, that with two 
or three such comses a year, which is as much as we can 
expect to manage, it would take leu years for all our 800 
teachers to get the benefit of this instiuetion f would fiuther 
observe that if, as f believe was the case, the keen interest 
shewn by the teachcis in the lectures and the eopious notes 
taken were due as much to a desire to make piaetieal use of 
the knowledge so gained fortheii own pnvate benefit as to 
a wish to improve tlieir teaching in the elemontary schools, 
the lectures need be considered none the Jess successful on that 
account. The good effect on the teaching w ill still be produced, 
and at the same time the imitative faculty spoken of by Mr. 
Strickland will come into play in the case of the peasant culti¬ 
vator's in the neigbourhood, who will be the first to note the 
successful application b> the teachers of the lessons received 
at Ilope. Nor is the cultivation fortheii own benefit by the 
teachers to be at ail discouraged It will be many long years 
before wo see the elementary schools in the country districts 
of the West Indies open for more than four days a week ; and 
equally long, I fear before the islands can afford to pay such 
salaries to their teachers ns the importance of their work 
deserves. The application of the superior intelligence and 
greater kuovvlodgo oI the teachers to the work of cultivation 
is therefore altogether desirable, and will have a strong 
tendency to promote what we all have at heart, the advance¬ 
ment of agriculture in the West Indies. 
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The President It ib fully recognised that the teaching 
of agriculture in elemental y sclioolb must be started on simple 
lines and some time must necessarily elapse before wo can hope 
to cover the whole giound. Mr. Cappoi’s paper was propared 
before he heard the addiebs of to-day. I have again urged 
that “ we cannot attempt to teach practical fanning to children 
in elementary schools." With regal'd to the adaptation of the 
Memorandum of the French Education Department to West 
Indian conditions, rcferied to in a recent despatch of the Secre¬ 
tary of State, I may mention that a little book entitled Nature 
Teaching prepared .it my lequest by Mr. Francis Watts, is 
already in the pi ess and will be shortly issued. This should 
meet all the immediate iequipments of toachers aud place 
them in a position to cany on both the theoretical and prac¬ 
tical teaching on light linos. 


Mi. W. R. Buttfvshaw (Jamaica): Agricultural teaching 
in elementary schools has, during the past year, received 
considerable attention in Jamaica. The new code which came 
into force in May 1000 makes agricultural science a compulsory 
subject iu the training colleges and elementary schools. 

in the training colleges, the fli>t year students have a 
course of elementary science preparatory to the study of 
agriculture, and are also required to possess an intelligent 
knowledge of the hapual Reader*, The second year studonts 
are required to pass an examination in the following subjects:— 
The composition ami action of the atmosphere. The origin, 
fotmation, constituents aud projjorties of soils. Plant structure 
and plant life. Tillage, drainage, iriigation, aud manuring. 

In addition to outdoor cult hat ion, experiments and illus¬ 
trations, such as are recommended in the French scheme of 
agriculture for elementary schools, with plants grown in boxes 
receive attention. Disused soap boxes and kerosene tins are 
used for these purposes, in the elementary schools the 
teaching follows the lines of instruction given in the training 
colleges. All schools are required to illustrate the teaching in 
elementary science, general and agricultmal, by experiments — 
including simple experiments on germination, ifo and growth 
of plants, the diffeient kinds of soil and their improvement, and 
the use of inanities -carried on by means of plants grown in 
pots or boxes. In addition to this an extra grant is given to 
those schools which cultivate a plot of land of at least a quarter 
of an acre on scientific principles as taught to teachers and 
training college students. 

On my arrival iu Jamaica in January of last year, I found 
that no plan of agricultural instruction had been arranged, but 
I was consulted in the drawing up of a scheme both for the 
schools and training colleges. During the year I have lectured 
to the students in the three colleges of the island, on an aver¬ 
age of four times a week. At the Mico Institution seventy 
students have been receiving instruction, at Shortwood twenty, 
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and at Bethlehem twenty. At tlio MLco College a large piece of 
land is under cult Ration by tin* students, who thus receive 
instruction in (lie growing of coi tain ciops and in the use of 
tools and implements. 

One course of lecture*. lias also b(‘en arranged for teachers 
already in charge of schools. This course lasted for three 
weeks and was attended by 1hitly-si\ prominent elementary 
schoolmasters from (he noiglibom hood of Kingston. The 
entire expense of this course was borne by the Government. In 
addition to tlie lectures, the teachers worked in the Hope 
Gardens two and a half hours daily, and showed considerable 
interest and keenness in both the practical and theoretical 
work, and good results may be looked for. One of the leading 
Kingston met chants also gave them a very instructive lecture 
upon prcpaiing and packing pioducc for market. This course 
was considered somewhat of an experiment and as a result 
the Superintending Inspector of Schools is arranging for 
similar course's at various centres in the island. 

Rev. J. K. It Mitt, 13 (Inspector of Schools, Barbados): As the 
robtilt of the examination held nftei the first course of lectures 
to elementary school tcacheii dcli\cied by Mi. It. K. Hall and 
Mr. J. II. Ho veil in 1801), twchc masteis were deemed competent 
to impart instruction to tlicit pupils in agricultural science. 
Copies of Blackie's Tropical adt rs, Hooks Land ii., were given 
to the schools undei tho-.o (cacheis, and the hoys in standard iv 
were expected to prep ire from page (JS to page 181 of the 
first book, and the boys in the higher stain la ids from page 58 
to page 188 of the second book. The examination was held 
during the first week in December. Nine of the teachers 
presented pupils for e\aminition, eightv-siv fourth standard 
boys were examined on <lie!u-( hoik, and sixty-six per cent, 
passed, in the highei sf uulaids 110 boy** weie examined, and 
Hfty-eight per cent, pis-,* d. Thirty of tlur-e who passed in the 
first book obtained o\< i twenty p< i cent, of the marks, and five 
of these gained o\ei ninety per cent. 1 n the higher standards 
twenty-two boys obtained o\er sc \enty pci cent, of the marks 
given. The answers *ent up b\ manv of the candidates 
showed that a good dod of puns had been taken by the 
teachers in impelling in dried ion to then pupils in this sub¬ 
ject, and I consider tin' results of this, (in' Ilrst examination 
held in this subject, hi ;hly s itisfadory. 

Tho class list, issued after the cxnmiintiou on the second 
course of lectures deliverc*d bv Messrs. lhll and Bovoll, shows 
that thirteen teachers were placed in the lirst rank. During 
the present year those teachers will bo allowed to prepare pupils 
in this subject as soon as they hive obtained the necessary 
books. 

I am sorry to lie unable* to report much progress in the 
practical pari of (he* subject. One teacher living near his 
school has a very small garden of which lit* lias made tho most, 
and has given instruction to his pupils in the cultivation of 
garden plants and the budding of roses. 

I regret that the suggestion, made al the last Conference, 
that prizes should bo offerod at our agricultural exhibitions 
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for the best specimens of pot plants grown by boys in our 
elementaly schools, has not been taken up. 1 feel sure that 
if this wei c done the bo> s would be encouraged to take a 
greater interest in the practical ]>ait of the subject, and be 
stimulated to bestow eaie and attention in the rearing and 
cultivation of plants. 

Mr. W. Bi Ain (Tnspeetor of Schools, British Guiana): At 
the last meeting of this Gonference 1 concluded the few 
remarks T uiudc on the subject of agrienliuie m piinmiy schools 
by saying that if it should be my privilege to attend another, 
I trusted that 1 should be able to tell you of something 
attempted, of something done, lam heio to-day to redeem 
that promise. 

Shoitly after my return to Biitisli Guiana, His Kvecllcney 
Sir Walter Hondnll, G.G.M.G., induced the Combined Court to 
vote the sum of $1,500 foi agiicultmal instruction, and it 
was thought that the mone> could not be more judiciously 
spent than b g \ giv ing instruct ion lo schoolmasteis in agricul¬ 
tural chemisti> and botany, thus qualif.) ing them to impait 
knowledge in these* subjc<ls to theii pupil-teachers and 
scholars. In the picpniation ol a scheme I was associated with 
two gentlemen, youi late Alloi m\\-Gencial the Hon. H. A. 
Bovell, and Piolessoi Ilanbon, whose nani(*s ate household 
words in Bnibndos, upon whom devolved the duty of 
pi*eparing the s t \ Habits of subjects lot stud} and the selection 
of chemical appaiatus for the u*c ol the students. Before 
the end of Maj all the initial diltlcultics had been overcome, 
and a notice w«e* ^ent to the OHuutl (htutlt* inviting those 
certificated (cachets who wen* anxious lo attend the course of 
lectures to apply for cards ol admission : w ilh the result that 
twenty-live ievident in Geoigetown. and thirty inoie in the 
immediate vicinity, expiessod then do* no to avail Ihotnsolvos 
of the privileges olleied hj the Gov oi iiinent. I was absent on 
leave when the Hi-d meeting was held, hut ni> lounn Inmm* 
Mr. II. W. Sconce, M. \., enteud heattil.v into tin* work, and at 
tlio first meeting, at which were* pio*ent 11 is Kvecllcney Sir 
Walter Sendai!, the Hon. II. \. Bovell and Piofossoi llanison, 
ho explained in a few well chosen words the design and scope 
of the lectures. He was succeeded h} Mr. Bovell, the Governor 
and Professor Harrison, each of whom «-«id a few kind words to 
the teachers piesent, and the project appeared likely to turn 
out an unqualified success. PtofesMir Harrison, tin* olficoi -in- 
charge of the lectures, appointed his laboratory-assistant, 
Mr. W. P. Kaufnmnn, and Mr. J. P. Wall) of the Government 
Botanic Gardens, as lecturers, the formci in chemistry, and 
the latter in botany. The Hyllabus of the lectures in agricul¬ 
tural chemistry is, so far as I can judge, very complete and 
exhaustive, and the same may be said of that in botany. To 
encourage the lecturers the Government allowed a small 
honorarium for each lecture, and allow ed second class railway 
fares to all the country schoolmasters attending them, and 
conveyed the teachers free of cost from the Orphan Asylum 
schoolroom, the building in which the botanical lectures were 
given, to the laboratory of Queen’s t Allege, ft was also decided 
that all those who showed special aptitude iu their work, as 
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evinced by an examination to be held at the close of the course 
of lectures, and who obtained an honour or fust clash certifi¬ 
cate, should receive, free of cost, practical instruction in 
agricultural chemistry, and would bo adniitfcted to demonstra¬ 
tion lectuies at the lahoratoiy of <iueen\ College, and those 
who showed marked aptitude for agricultural science w r ould be 
placed under the direct tuition of Piofcssor Harrison at the 
Government laboratory and of theGovernment botanist, Mr. 
Jouman. It was confidently hoped that we should he able in 
this way to train a mini her of men whose soi vices would be 
available 1 for the instiaction of pupil 1 cachets and teachers of 
schools in the countty. The* notice in the Official Gazette 
stating that at the close of the course of leeluies the students 
would be required to submit their attainments to the test of 
an examination, had, apimently, the effect of reducing the 
attendance of the tow n teacher-* i>y nearly r»()pei cent. A week 
or two later the question arose as to whether a country teacher 
was entitled to receive the train faro when he had travelled 
on his bicycle. The Government decided in the negative, and 
at the conclusion of the lecture in chemistry on Saturday, 
November 17, om of the teneheis, deputed by the others, 
informed Mr. Kaufmanu that they, as a body, liail decided 
to cease attending the lectures. At the lecture to town 
teaeliois on the following Monday only one attended, and 
Mr. Sconce, with the approx ul of the Government, issued, 
a notice stilting that for the present the lectures would be 
discontinued. One of the teachers, I am informed, stated 
that the money spent on chemicals and apparatus, the 
honoraria to the lecturers, ancl the travelling expenses of 
the teachers, might just as well have boon thrown into 
the sea. it would be difficult to conceive a more trivial 
excuse than that originally put forward by the town teachers 
as a reason for their refusal to continue their attendance at the 
lectures. The Daily Chronicle newspaper refers to their action 
as the " Teachers* Strike” and comments on it as follows:— 
"On the authority of the statement published yesterday 
and signed by Mr. Robertson, tin* President of the Teachers’ 
Association, it will be seen that their action is inconsistent and 
unwarrantable. Their pretext for abstention, first of all, is 
the treatment aITordod one of their number regarding travell¬ 
ing expenses. They then changed their ground and converted 
their act into a protest against the now regime of the 
Education Department. They profess thou* highest apprecia¬ 
tion of the instruction they received in science and of the 
gentlemon who imparted it, yet they feel no compunction in 
throwing their opportunities to the winds, and bohaviug after 
the manner of their own most unwilling and unruly pupils.’* 
I returned to the Colony a week after the strike and was 
requested by some of the teachers who had taken no part in it 
to make arrangements for the resumption of the lectures. 
This has been (lone. The number attending the lectures will 
not be so largo as a was at first, but X am still hopeful that 
some good may result from our efforts. While on the subject 
of lectures I may say that during my recent visit to Barbados, 
on a holiday, through the courtesy of Dr. Morris I was per- 
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College. The lecture loll liofhing to bo desired. All the 
scientific terms and ciiemical founuhr were written on the 
black-board, dinning of all the botanical •-periincns were made 
and afterwards copied into the students" note b(»oks, some of 
which wore patterns ol* neatness, and all appeured to take an 
intelligent inteiest in tin* subject matter ol* the lecture. 
Your success has made our failure all the more disappointing. 

Since f last, had the pb'UMUo of addressing this Conference 
our Educational Hegulations lmvc been revised and amended, 
and considerable attention has been paid to the subject of 
agriculture. Any -ehool in which piactical and theoretical 
instruction is given for not loss than two hours a day for more 
tlmu 100 days during the jear ma> earn $7.r><) for each scholar. 
Scholars in standards vi, vii, and vlii in any school who 
can answer <| nest ions to the satisfaction of the inspector on 
the subject matter of iUnckie's Trofricttl /tutrirrx are paid at 
the rate of $1.00. All male pupil teachers aie required during 
their secontl and third years’ course to study and pass an 
examination in Blackie’s textbooks, and at the end of the 
fourth year to he familiar with the elements of trophial 
agriculture. Our text, hook is the admirable essay written for 
the Government of Jamaica by Dr. N'icholls. During the last 
year of this course they will he required to attend a course of 
lectures in agricultural science and to jmss an examination in 
the same. Hitherto agriculture has toon an optional subject 
at the examination for teachers’ certificates, but I propose to 
make it compulsory, and I hope in this way to train a staff of 
teachers who will be well qualified to* impart instruction in 
this most important subject. 

Before closing my remarks I should like to mention that 
one of our teachers was evidently impressed with that part 
of Dr. Morris 1 last address which referred to scholars’ gardens 
and the growing of plants and flowers in boxes and tubs, and 
encouraged his scholars to grow them at their own homes. I 
was asked to open the show yesterday but my engagement 
hero prevented my doing so, I do not know what was done, 
but the Acting-Governor, .Sir Cavendish Hoyle, thought suffi¬ 
ciently highly of the show to give Hm dollars in prizes. 


RESULTS OF TEN YEARS' EXPERIENCE WITH 
COMPULSORY ENACTMENTS IN THE 
LEEWARD ISLANDS, 

BY C. M. MARTIN, H.A. 

Inspector of Schools for the Ijeoward Islands. 

The present educational system of the Leeward Islands 
dates from 1800 when, by Law 14 of that year, compulsory 
education was introduced. This l^aw provides, generally : (1) 
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for tho appointment of iduentioinl district officers, (2) for 
enforcing the oblig it ion on puui *- to cause their children 
between the ages of Uv 4 and twelve to receive efficient 
elementary education, (JJ) ioi i»-.|iictmg the employment of 
chihlrou of school-age, (D L*oi t In 1 10 *t ion of school-buildings 
iu places insufficiently supplied WLlh schools, and (5) for the 
establishment oi local Edueition Ihruds. Efficient elementary 
education ns d< lined by this Ac t n.c imi the instruction giveu at 
any State-aided school. The leini puent is widoly defined as 
including a gunidian and c\eiy pc 1 son who is liable to main¬ 
tain or has the custody of anv child, and every male person 
00 -lnibiting with the nioliiei of m\ child whether he be the 
parent of that child 01 not L\ tins Act the Governor-in- 
Oouncil may by pioclam it ion dceloe any portion of the 
Colony an educational district, and i e has the power to appoint 
one or 111010 educational distil t officers to cany out the 
provisions of the law. The dime ot educational officers are 
laid down as tollows: (1) th<> hdl keep a register of all 
children nuclei the age of twelve, whet hoi under the age of 
five years 01 not, icsiding in the it districts; (2) they shall 
ascertain and report to such pu-ons as aie named by the 
Governor the names of all poisons neglecting to cause their 
ehlidicn to loceive eflieiont elemcntuiy education; (3) they 
shall enf'oice the* piovisioiis of the law and prosecute all 
poisons not complying therewith, (1) tlu*y shall sue for and 
recover all school foes, and genciully follow such directions as 
may be laid down foi tlioir guidance* by the Governor-in-Coun- 
cil. Eflieiont elementary instiuctum in reading, waiting and 
arithmetic is made compulsory and pa lent s habitually and 
without reasonable excuse neglecting to cause their children to 
receive this instruction may be brought before a district 
magistrate on tho complaint of the educational district officer. 
The magistiato may order that tin* child shall attend at a 
school of tho parent’s selection or, if he select none, at 
such school as the magistiato may think expedient. A 
“reasonable excuse” is defined ns Follows: That there is not 
within two miles meastuod by the nearest road from tho 
residence of the child any public elementary school at which 
the child can attend or that the absence of tho child from 
sehool is due to illness or other unavoidable cause. In this 
Law, there arc* ten clauses which regulate tho employment of 
children of school ago, hut as this portion of the Act lias never 
been enforced it may he disregarded in this brief review. The 
school-fees to In* |>ni<l under this Law are fixed at one penny 
per week, and at industrial schools at not less than sixpence for 
each child ior each week, and, if a jmrent has more than one 
child attending school, at not less than four pence per week. 
Exemption from the payment of fees may be grouted on a 
certificate from the educational district officer that a parent is 
unable from poverty to pay any fees, and the fees of such 
children ho exempted may be paid by tho Governor to the 
managers of the school. 

As regards the supply of schools the Ijaw provides that if 
before tho first day of July 1891 thm* is insufficient school 
accommodation in any educational district the Governor 
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may erect, establish and maintain sufficient schools in such 
district, such schools being called “ Colonial schools/* Two 
such schools ha\e been established in Antigua and in Dominica, 
for special local letisons, w Licit* all the schools aio Govern¬ 
ment schools. 

With rcgaid to local FCducat ion Boa ids it should be noted 
that none exist at piosml in the Leewaid Islands, nor has 
there aiisen any demand foi the establishment of those 
boards. Law If) ol 1890 enacts that an liis]x*etor of Schools 
shall be appointed, and the Governor is authmized to frame 
mles fm the mine efficient woiking of the Education Act. 
By this Law also it is provided that no school shall receive 
a grant-in-aid which is not open to inspection by the inspector 
or which, in his opinion, is uudeset vim* of aid. By I jaw It of 
1890 an elementary school had been defined as a school or 
depaitment of a school at which elementary education is the 
principal part of the education given. This definition is 
repealed by Law 7 of I MU which defines, foi the purposes 
of the Education Acts, an elementary school as a school or 
department of a school at which elementary education 
is part of the education given and which is registered 
pursuant to the provisions of this Act. Efficient elemen¬ 
tary education is now defined as (1) instruction given at a 
public elementary school, (2) instruction given at any school 
registered pursuant to the provisions of the Act and 
conducted by a person who shall have llrst obtained from an 
inspector or assistant-inspector of schools a certificate of 
competency to imparl efficient elementary instruction, (3) 
private instruction received other than at school provided that 
the person giving such instruction shall have first obtained a 
certificate of competency to impart efficient elementaiy 
instruction. 

Clause 4 of this Law slates that no school shall bo kept in 
any part of the Colony unless tlio same slmli have been first 
registered pursuant to the provisions of this Act, and no 
school shall be kept in any building and place whirl) is notin 
conformity with the rules to be made for such purpose an 
provided in this Act. The Law gives power to the Governor- 
iu-Oouncil to make rules for the efficient carrying out of the 
provisions of the Act. 

After this brief review of the provisions of the three 
Education Acts of the Colony, I now propose to show wliat 
has been the result oi the introduction of compulsory education 
as exhibited in the school attendances. In 1889, the year before 
the introduction of the first compulsory Education Act, the 
number of scholars on the books of the State-aided schools 
was 12,500, with an average attendance of 0,900. In 1890 those 
numbers had risen approximately to 18 000 and 7,500 respect¬ 
ively. In 1891 there were 17,000 cliiklieu oil the roll and 8,200 
in average attendance—an increase of 5,000 in number on the 
books and 1,500 in average attendance. Compulsory attend¬ 
ance wan enforced in tho middle of the year 1891 in the prin¬ 
cipal towns of the Colony, and also in Montserrat and Nevis. 
Wisely as it proved, tho enforcement of the Acts was gradual, 
for the increase in the numbers on the roll in the educational 
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districts, formed in 1891, range for that year from 80 per cent, 
in St. John's to 90 poi rent, in Montseirat and in n vet age 
attendance fioiuBOper cent, to over 90 per cent. How great 
a disorganization this rapid ineioabc must have caused in 
schools many of which weic insufficiently supplied with accom¬ 
modation, appliances and teachers, may well be imagined. 

In 1892 the numbers on the roll lose to 21,500, and the 
average attendance to 10,000. Since 1880 the ineteasc in the 
numbers on the* books had been to this yeai (1892)appiovimate- 
ly 70 percent., in average attendance 17 per cent. In .Tune 
1892 the whole Colony was proclaimed an educational dibitiot 
under seel ion 8 of Act 11 of 1890. l<Yom the end of 1892 then, 
we have figures which will show the effect of compulsion as 
regards the schools of the whole Colony. In 1898 the number 
on the roll was 28,500, and this rose >early until 1890 when the 
number stood at 25,189. The u\cingc attendances for the two 
years ref cried to aie icspecfcively 11,400 and 12,900 The year 
1896 marks the high-water maik of both numbers on the i oil 
and average attendance of the schools of the Colony. In 1897 
the numbers under both these heads fell oft by about 100 in 
each case and while in 1898 there was a temporary Use in the 
numbers outlie roll, thcavciagc attendance was neatly 1.200 
less than in 1897. In 1899 the nunibei on the roll was less 
than in 1898, a fuel for which at picsent I cannot account, lmt 
the average attendance laid recoxeied some of the giound lost 
since 1897. The recovery, how ewer, is due simply to improved 
attendance at the schools in Dominica and in the Virgin 
Islands, both of which Pieshleueies show a surplus of levonue 
over expenditure. It is worthy of note in this connection that 
the lowest point reached by the average attendance, viz., that 
in 1898, coincides as tegnids time with the lowest a\eiage pi ice 
of sugar and that the decrease in average attendance during 
the years under icview hasoeemicd only in those islands of 
tho Colony which ate mainly oi cut holy dependent upon the 
sugar crop. Pinnll}, under this head the impiovcmcnt in the 
number on tho roll and in thoaveiage attendance is shown by 
increases of 12,879 and 5,000 lespectively in the eleven years 
ending December 1899. Distegaiding the* fluctuations that 
have occuricd during this period, the aveiuge attendance in the 
different islands shows a lenmikable increase above that 
which obtained in 1889, being in 1899, 29 pci cent, in Antigua, 
108 per cent, in St. Kitts, 05 per cent, in Nevis, 112 per cent, 
in Dominica, and 112 portent, in Montsenat. This increase is, 
of course, out of all proportion to an> increase in the popula¬ 
tion. 

The approximate cost per unit of average attendance is 
low as compared with that in other West Indian Colonies and 
it is matter for regret that the finances of the Colony do not 
permit of a higher expenditure. While in 1897 the expenditure 
per unit was 18k. W. it is now T not more than 12s. 7d. In 
these figures are included grants to schools and training col¬ 
leges and cost of administration. In Dominica, however, where 
all the schools aro under the Government, the cost per unit is 
rather more than £1 per annum. 

I should not fail to point out one beneficial result of that 
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provision of the Education Act of 1891 which requires private 
schools to ho logistored and their teachers cci tilicated by the 
Inspector of schools. My piede<ossor thus refers, in liis 
report for 1801, to the piivuto-advenuue schools: “The 
private schools arc favoured mainly by parents anxious 
to evade the comimlsoiy attendance of their children. 
The registers are unreliable and many attendances which 
have never been made aio m irked. Bad as is the accom¬ 
modation of some of the public schools, it is ns pleasure 
compared with pain to that oi the private rooms, in one place 
forty childrau of ages ranging fiom three to fifteen were found 
crowded into a room 8ft. b\ 7Ct. No less than ten of thebe 
‘schools are held in bedrooms, and boy*- and girl■» are herded 
together in a most disgraceful manner. In one of these bed- 
rooms the large foui-po-doi seived as a gallery on which were 
three claescs, while two oi three eliildren wore to bo found 
under the bed, having bet n consigned to these lower regions 
for punishment.” Such a state of affairs as described by 
Mr. Watkins canuot now exist, since all private schools are 
regularly visited and icpoi ted on by the educational district 
officers. 

It is desirable to point out that while education is compul¬ 
sory in the Leeward Islands (\>lou> it is not, at least legally, in 
all the islands free. In Dominica and in Montsoirat compensa¬ 
tory grants have been made to the schools in lieu of school 
fees; and in the other Presidencies, by foiceof the 4 poverty- 
stricken condition of the people, fees me seldom paid. In 1890, 
the fees collected in Vnti»u i. St Kitts, Nevis and in the Virgin 
Islauds amounted to Cl89, and I anticipate 1 lint the fees 
collected in 1900 will show a gnat decrease from this bum. My 
predecessor recommended some yea is ago that fees should be 
abolished and grants mad* in lieu of them This v\as never 
done except in the two Nhitds already named, blit it would 
appear, that on account ol thoi iicumstances oi the people, few 
fees will in the near futuie be p dd, and the schools will be poorer 
than formerly to the extern ot some hundreds of pounds. 

With regard to the avetnge attendance at the schools ot 
this Colony, it must be admitted that there is much room for 
improvement. In only one ><»nr, 1890, since 1 ho enforcement of 
compulsory education has the total average attendance risen 
above 50 ]>er cent, of the numhci on roll. Perhaps there is no 
single reason to account foi this low average attendance. It is 
certain, however, that both managers and teachers for the most 
part rely entirely upon the educational district officers for 
enforcing attendance without employing those means which are 
at their hand for ensuring tegular attendance. Certain educa¬ 
tional districts are very largeaiul difficult to vvoik by one officer, 
and people of the country disti iets resort to every device to 
evadetlie operation of the Law, for example, in'many eases 
changing the names of tlieir children. Again, the section in 
the principal Act which allows a parent to keep his child 
from school for reasonable cause, which may be illness or 
other unavoidable cause, is capable of a wide interpretation and 
is frequently very widely interpreted by the magistrates them¬ 
selves. The extreme poverty among many of the people in 
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tlie Bugai producing inland® ecitamly act- adMii-el> against 
anv iiiijM< j\ omeiit in th( a\ernge atteuddiue, and there does 
not appeal to be iui> immediate piospeet I ha# an nnpi element 
in Lius lespect \mJ 1 take phu e 

Finully, to close tins bind ie\iew of the working of the 
tfducntiou Acts in < ho l ah' waul Islands, I would point out that in 
my experience as an inspeetoi ol -.chooL in another West Indian 
Colony I ha\e obser\ed in almost e\ei,\ - nool into which 1 
have gone boys and gills ol 12 to 15 sitting m (ho lowest 
sLandaids with eitildien ol 5. With compulsoi\ education 
such a stall' of alia ns i- impossible, and it must bo n ckoned 
among the benefits le-ultuig hom the euloicement of the Acts 
in tin' Leowaid Islands that in Il»c- lowed slttudnid- we have 
childton of almost eipial agi^, and smiilaily tlnoughoul all the 
standnids How gioat an ad\ Ullage tliis lesuit is to both 
cluldien and teacheis 1 mod haidly point out Kiom my shoit 
experience of the enfoiemg ol the eompulsoi> Kdueaturn Acts 
1 have eveiy reason to think that the intioiluctiou of this 
prin< < iple has been honehoial lo the Colony, md 1 see no reason 
why it maj not be enforced m othei Colome-. m the West 
Indies, especially tu the town ot the largci islands. 


DISCUSSION. 

Mi. T. I'apphii (Superintending Inspeetoi of Schools, 
Jamaica): I was unfortunately absent when Mr. Martin began 
hi« papei, and therefore I may be asking (plenums which are 
already answered. 1 should liketokuow the limits ol age within 
which compulsory legislation is enforced m the Upward 
Islands, and also what propel tion of children within those 
limits was actuall> in attendance at the time when tho attend¬ 
ance was at high-water maik. 

Mr. Martin in repl % \ to Mr. Capper: The compulsory age 
limits are from live to twelve $ears. There are no records to 
enable me toanswei the second question, but i might mention 
that it is estimated that about ninety per cent, of the child 
population \ra« on the school book-'. 

In reply lo questions from other membei- ot the Confer¬ 
ence : The average cost pei head was i educed in 180b to the 
figures stated because the finance ot tlie Colony would not 
admit of a largor expenditure. With iogaul to tho payment 
of fees in the case ol patents who are unable to pay, there Is a 
provibion under the Law of 181)0 requiring the school manager, 
on the certificate of the Government officer, to |>ay bitch fees. 
However, on account of lack of fundb, that provibion has only 
been enforced in two schools, so that practically tho fees owed 
by paveutb who are unable to pay are never collected. Tho 
feob of the industrial schools are sixpence a week, and those of 
tho elementary schools are a penny a week, Ijast year the 
amount of fees received was £130. Compulsory powers are 



enforced all ovor the Colony. Except in Barbuda, where there 
is only one school, there are district educational officers in all the 
inlands. Tito officer keeps a register of the children born in 
the district and when they nro five years old he sees tlmt they 
go to school. After leaving school the children follow the 
usual pursuits of peoplo of their (’lass. 

The Prhhidmnt : Mr. Martin's paper introduces a largo and 
somewhat difficult question. Although compulsory attendance 
is provided for in many Colonics, it is only actually enforced 
at present in the Leeward Islands. Even there it is evident 
that the results nro not wholly satisfactory. We must, how- 
ovor, recognise that on the success or failure of compulsory 
education hangs, also, the succoss or failure of agricultural 
education. We nro indebted to Mr. Martin for his paper, and 
1 trust tlmt between this and tiie next Conference, the educa¬ 
tional member* will not, only have discussed, but obtained a 
good general idea of what should be done to improve school 
attendance in these Colonies. 

With your approval, I now pmposo that we form au 
Educational Section of the Conference, and tiial it now adjourn 
to the Council Chamber to discuss certain questions submitted 
for its consideration. His Ijordship the Bishop will be Chair¬ 
man, and Mr. Thomas Capper will be Secretary, of the Section. 
After the rising of the Conference, papers containing the 
questions and the provisional conclusions of the Section will 
be circulated, so that we may have ready by next Conference 
the general opinion of all the loading persons interested in the 
subject. 
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LEGISLATION TO CONTROL BUSH FIRES. 

HV H. A. ALFORD NlOllOLLb, Jl.D., F.L.s. 

I have been asked to read a paper at this Conference on 
Buell fires and their hamfulnesb to the soil and to vegetation 
in those islands in which they are not controlled by legislative 
enactment. 

The subject is one which has engaged attention for some 
years past and 1 have spoken and written a good deal about 
these fires and their harmful effects in those West Indian Colo¬ 
nies in which they are allowed to rage without interference. 
It follows, therefore, that most of what T have to say to you lias 
beeu made public by me elsewhere in some form or oilier. 

Now-a-days, however, it too often happens that useful legis¬ 
lation is delayed until its necessity is brought homo to the Gov¬ 
ernment and people by frequent discussions, by the reiteration 
of arguulents, and by the conhtftut statement of Poets bearing on 
the subject. This, 1 hope, will be the lost effort that will have 
to be made to bring about the much needed legislation to con¬ 
trol bush fires, for 1 trust that the discussion which will follow 
the reading or my paper will crystallize the facts into such a 
concrete form as to allow tho question to be dealt with satis¬ 
factorily by the various Governments concerned—tho imperial 
Department of Agriculture, of course, assisting by its advice and, 
if necessary, its initiative. 

It may be well, perhaps, for me, in the first instance, to state 
briefly what steps have already beeu taken to bring the ques¬ 
tion before the public. In July, 1800, after a certain amount of 
discussion and correspondence, 1 raised a debate in tbe Legisla¬ 
tive Council of Dominion on the destruction caused by bush 
fires in the island, by moving the following resolutions— 
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WTiHKUAh it is the eiibtoiii during tiu dry season For pousautfc- 
and others to clear lands by setting lire to dry grasH and brush 
thereon; 

wuifiUKAsin many instanees such bush (ires, having escaped 
control,have run on to cultivated and Foiest lauds causing con¬ 
siderable destmetion find entailing great loss to planters as 
well as interfering with the progress of the Presidency towards 
prosperity; 

* \ni> \\ hhkuak, such tires, by destroying seedling indigenous 
trees, prevent the reafforestation of the waste lands on the 
leeward side of the island thereby causing these lands to remain 
barren; 

bm it RMfcSOLVMi).— “That, in the opinion of this Council, it is 
desirable to empower the Goxornor by Legislative enactment to 
ibbucliib proclamation in times of drought, forbidding, for certain 
periods, under severe penalties, the setting of fire on any lands 
whatever, unless in special instances permission in writing be 
given by an authorized official." 

Tliib motion gave rise to an interesting and Instructive de¬ 
bate, during which the liarmfulness of bush (ires wan borhc tes 
timony toby tlio Councillors, Mime of whom detailed the des¬ 
truction worked by fire on their ow n properties. The resolution, 

T am glad to say, was passed unanimously by the legislative « 
Council, but the Government has not yet introduced a draft 
Ordinance to deal with the question. Afterwards, the Weal 
India Committee communicated with me on the subject, inform¬ 
ing mo that they had requested their corj*es[K>ndents in Antigua 
and St. Kitts to do what they could to get a similar resolution 
passed in the Legislative of those islands. Later ou, the Gov¬ 
ernor of the Leeward Mauds, in an address to the Antigua 
Council, pointed out the necessity of counteracting the "evils 
caused by bush fires in the country districts ; mid there has been, 

I understand, some official correspondence on the subject with 
the Secretary of Stale Cor the Colonics, It had boon decided 
that L should bring the matter before you at the last Confer¬ 
ence, but X was unablo to attend the mooting, and. as no defi¬ 
nite action was taken by the local Government, I read a paper 
on the subject at a molding of the Dominica Agricultural 
Society ou May 80, last year, not only In order to keep the mat 
ter before the public mind but also to prepare the people for 
the promised legislation. This meeting was presided overby 
Mr. Bell, the Administrator of Dominica, who, during the dis- 
, cussion, admitted that 1 had 44 made out a good case for legisla¬ 
tion." A similar resolution to that passed by the Legislature 
was then adopted by the Agricultural Society and a copy of it 
was subsequently forwarded to the Government. Such, then, 
is a brief account of what has been done in the Colony of the 
Leeward Islands towards the solution of the question, and! 
now bring the matter before this Conference, I understand 
however, that there are Hepro'-ontatives here from Colonies in 
which legislation to control the mischievous oiTocte of bush liras 
has been in force for years, and I hope tliat these gentlemen will 
bring forward facts to show the usefulness of such legal 
restraint. 
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fn the Wesl Indies, aud elsewhere in the tropic-, under the 
generic term of Hu-li fires are included nil those cimflngrations, 
both great and small, whether caused pmposely 01 accidentally, 
that destroy the vegetable piodnet-* of the soil. They may be 
divider I into li\e clasps «is follow : 

1. The fires deliberately set to burn down plants growing 

on limited aioas with the objector destioviim blights 
that ate troublesome or are likel> to become epidemic. 

2. The 11 res sometimes made to the windward of eultivated 

lands all* rtod by insect blights -o that tin* dense smoke 
may kill oi dii\e away the pest. 

:k The "Imms” when high forest is cut down, the trees 
lopped, and Ihe is used to destroy l hr , immeube 
cnciimberiiig mass of wood -o as to tender i he ground 
suOlciently clear loi * ultivatiou. 

I. Tin* ••grass tins” lint are set in diy seasons to destroy 
< I ry rank grass iiioulerto induce a new and tender 
undergrowth for the* ghusiug oi cattle oi lor the grass 
cutter’s knife 

•>. The oidimu> • l>usli Ihe-/ ol Dominica and other moun¬ 
tainous count im*. b\ means of which tin "-oil is eheap- 
l> uml e\pc<li(iously i jeami of hriiili and weeds (cut 
down ol hoed up) on lunds intended to Jic put mto 
cultivation. 

The first class of tires is simply a method adopted in the 
treatment of diseased plants, and is one of the lioioie remedies 
of the plant physician when he endeavours to stamp out a d&n- 
geroub epidemic. Much a lemedy, however, is novel used with¬ 
out careful precautions boing taken to prevent unnecessary 
damage. 

The second class of fires differ from the ltrst in that the 
cultivated plants are not destroyed. The plan is frequently 
employed In *01110 countries to lid plants of insect pestb which 
are readily killed by the acrid smoke of burning green wood, 
bubh and leaves. 

The third class of lire 1 * are seen only in forest clearings 
where they are made use of bo remove the massive tangle of 
fallen trees that encumber the ground. In the early years of 
settlement in the West Indies, when the islands were covered 
with primaeval forests, these “burns'’ us 1.ho> used to bo and 
still are called, were part of the systematic work of all planter*. 
Lalxiric, in his well-known work entitled JVir Vajftn Planter of 
Saint DoinLnjfo published in 1707, gives particular directions 
as to the proper way hi which the forest trees should be felled 
and the branches lopped and strewn, ->o as to get wluit he de¬ 
scribes as a “good burn” that will clear the land sufficiently for 
commencing cultivation It is worthy of remark, however, 
that even this far-seeing writer, who penned his words over a 
century ago, deplored the destruction of certain constituents of 
the boil by those fires, and said “ it is to be wished that burning 
could be dispensed with/’ Forest burns are now to be seen 
only in Dominica, St. Lucia, Trinidad, Jamaica and other is¬ 
lands in which there are still tracts of virgin forest; and, as 
such tires are essential and not fraught with dangerous con- 
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sequences, if due care be taken to prevent the conflagrations 
spreading, it is unnoccessary further to consider them than to 
point out that legislation should not prohibit them, but should 
impose an obligation on the planter to prevent destruction of 
standing forest around the clearings. 

The fourth class, or grass fires, are frequently seen in all 
the islands more especially in dry districts. As 1 shall later on 
have occasion to show, these fires—which often take place 
eveiy dry season on the same ground—are disastrous in their 
ultimate effects, and the crop of fresh grass that springs up 
after them does not compensate for the evil worked. 

The fifth class comprises the ordinary and well-known bush 
fires of the tropics. They are especially common in Dominica, 
and, in the dry season, they may be observed in that island in 
all directions. Indeed, not only the peasants but also many 
proprietor's of large estates invariably employ this wasteful 
method of clearing land for cultivation. The advocates of the 
system say that the fire gets rid of the brush and weeds expedi¬ 
tiously and cheaply, and some say that it also does lasting good 
by destroying the harmful insects on the soil. It may bo con¬ 
ceded at once that vegetable matter is removed most easily by 
fire and if the removal of this matter wore the only considera¬ 
tion no voice could be raised against bush fires. But a serious 
question has to be answered in the first instance, namely, is 
this vegetable matter in the form of leaves and brash of so 
little use to the land and the planter that its destruction is 
desirable? And, following on this question is the equally 
important one, does the planter gain or lose by converting till 
his organic material into inorganic matter in the form of 
ashes ? Both these questions 1 hope to answer in such a way 
as to show that the clearing of land by fire is the worst and 
most wasteful system that the planter could adopt. I would 
pause here, however, to say a few words about the erroneous 
idea that, in cousequence of fire having beon passed over the 
land, there is likely to be a long Immunity from the depreda¬ 
tions of insects for the reason that all of them have been 
destroyed in the burnt area. Now, most insects, like the higher 
animals in a state of nature, wander about in search of food. 
They are kept in check by natural laws, the chief of which in 
the struggle for existence. And it is futile to expect that a 
circumscribed area eau be kept free from insects by passing fire 
over it, for, as soon as fresh vegetation springs up on the burnt 
land, the insects will find it out and come in from all sides, so 
that in a short lame the insect population of the patch will be 
as numerous as it was before the fire was set, 

The harmful effects of these bush fires on the soil may be 
thus tabulated:— 

1. They destroy nitrogenous matters that would have 
gone to enrich the soil by the natural decay of the 
brush and leaves. 

2. They destroy a certain proportion of the nitrogenous 
matters already in the upper layers of the soil. 

3. They destroy the nitrifying microbes in the upper 
layers of the soil 



4. They sterilise the upper layers of the soil, and thus, for 
n time, prevent the fixation of nitrogen for the use of 
vegetation. 

It may be roundly averted that in all cultivated soils in 
the West Indies there is a deficiency of nitrogenous constitu¬ 
ents, which deficiency is usually attempted to be made up by the 
application of manures or by the digging iu of plants, more 
especially those of the pea family, grown ou the laud for the 
purpose. It is therefore most essential that the planter should 
do everything possible to odd to his soil all the vegetable mat¬ 
ter he can get hold of, so that, by its decay, it may increase the 
deficient nitrogenous constituents. And yet it is the custom 
in Dominica and elsewhere to destroy these most valuable 
organic materials by fire, instead of turning them into the land 
to repay the expense and labour of so doing over and over 
again by the resulting increased crops and finer produce. In¬ 
deed, as I have said elsewhere, “ To prevent the peasant from 
destroying what is necessary for the fruitfulnesR of his land, is 
to do him good by ensuring larger crops from his holdiug. Thus 
It is advantageous to the country generally that this wasteful 
destruction by fire of important constituents of the soil Bhnuld 
be put au end to.” Agricultural chemists tell us that every 
pound of nitrogen in the soil has a definite value which may 
lie expressed in figures. Were it possible to calculate the 
annual loss to planters on the basis of the money value of the 
mtrogen robbod from the soil by the bush fires, the total 
amount would be astounding. 

But these biiHh fires not only destroy the vegetable matters 
intended by nature to enrich the soil, but they burn or bake 
the upper layers of the land, and this means that not only 
does the heat of the fire volatilize the nitrogenous matters 
already prepared in the soil for the assimilation of plants, but 
that it also destroys the nitrifying microbes that are constantly 
at work to produce the rich organic material for further plant 
food. Thua it seems that fires on lands, especially in these coun- 
tries, are utterly disastrous in many ways, that they cause a 
diminution of the quantity of the produce got from the soil, 
and therefore deleteriously affect the fortunes of the planters 
and consequently the prosperity of the country. 

To prohibit these fires entirely would be to prevent 
peasants and others from destroying what is necessary for the 
fruitfulness of the land and so it would be sound political 
economy. But political economy and “ the liberty of the sub¬ 
ject” are sometimes contradictory terms, aB iu this instance in 
which a man is held to have as much right to destroy the 
fruitfulness of a certain portion of the land as he has to pull 
down his house. But he must confine the destruction to bis own 
property and not injure his neighbour’s. Were these bush fires 
always limited to the circumscribed areas being cleared for culti¬ 
vation there would be less to be said against them, and it is 
questionable whether, in the present state of public opinion 
repressive legislation could be suggested with any chance of its 
adoption. Butby carelessness,by ignorance, and, sometimes, with 
malicious intent, the conflagrations spread over and ravage large 
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tracts of land, thereby destroying much valuable property. 

The devastation caused by bush flies in Dominica alone h- 
enormous, and it is undoubtedly a -eiion** drag on i;hc pros¬ 
perity of the island. Dining the di> seasons the hies may 
be seen in all directions along the const, in the valleys mid 
on the liill* The absence of all eontiol lias tendered the people 
quite reckless in legaid to them, ff a peasant has to clear a few 
square vaid- of land to plant some "giound pm visions, ’ he will 
set fire to the drj brush in the afternoon and then gaily go 
home without tioublingas to whole file lire ina.v run to. A lire 
set in this way in Dominica, not voi> long ago, near to the son, 
spread to iieighboiuing lands and pioditced a con line ration that 
raged for daj % limning up a wide \ a3Ie.\, destioyim* e\ crything 
in its path and them leaching and seriously damaging cane and 
lime plantations on the hills. Dominica plantcis will tell the tale 
of liow* thou cacao and other plantations have been gieatly 
injured and the oiops i uined by files eaiclessly set in contiguous 
peasants' holdings : and they will tell aho how their wood¬ 
lands have been destroyed by similar tiro*. Indeed the losses 
due to tho*o constantly i conning flics ltave become so gieat that 
legislation is urgently needed. It' the matter were carefully 
inquired into, it would be found that, year by yoai, an 
increasing < \tont of land is being icndotcd bairen by bush fii-e*-. 
As an illustiation of the coricctiussof this statement 1 nm.\ 
bring Jtorwnid the lollowiug facts conceining certain districts 
along the ieew aid coast of Dominica. Munv yea is ago there* 
vverothming codec* plantation-, cm tlu-c lands, but now tho.v 
are banon wastes of rocks coveted in places with a thin skin of 
soil. Dining the wet season rank gras h and weeds spiing up 
from seeds diopped by biiclsor blow n bv tlie wind. Were the* 
land left to itself, hv the operation ot* natural laws soil would 
accumulate and seedling trees would giovv and increase In num¬ 
ber and vnilety, and, in a eouipaiatively short time in our 
West Indian climate, a h * sceondai y foi est M would result, and 
then, by the judicious felling of a portion of the wood, tin* 
land could be gradually biought back to cultivation* But what 
really happens is that most of these waste lands ate subjected 
to the ravages of bush fires every year, the saddling trees are 
killed out and the soil is left burnt ami baic with no live roots 
ramifying in all directions to hold its particles together, so that, 
when heavy rains come, the loosened smface soil is washed to 
the valley or sen, and nothing but a locky barren waste remain". 
This disaMunm (testmotion of a cultivable soil has been 
going on for years and ycaih in many island*, m the West 
Indies, and it hasiesulted in the conversion of former fertile 
districts into barren wastes in Dominica, Alontserruf, Antigua 
and all the islands to the north. It has not only made deserts 
where thcic should be gardens, but it has actually iu places 
produced a disastrous effect on the climate. Air. Watts can 
tell you of the evil effects of buali flrea at the northern end of 
Montaerint and throughout Antigua. And 1 doubt not that 
many here can bear testimony to the fact that 1 have not over¬ 
estimated the urgency of the question. 

In Dominica there is a dry barren district known as the 
Grand Savannah, and, years ago, the late Dr. Imray endeavour- 



ed to reclaim a portion of it by planting young CeXra rubber 
trees on it in all directions. The plants grew well and there 
was ovoiy hope that this barren waste would have been 
brought into remunerative cultivation, and that a new indus¬ 
try would have been established in the country ; but, unfor¬ 
tunately, the bush fires set by the peasants in the dry season 
swept over the plantation and hilled out the rubber trees plant¬ 
ed with so much care and expense. V similar attempt made 
later on to plant up portions ot the Grand Savannah met with 
the same disappointing result, and it is elearthat nothing can 
be done in Dominica to leclnim such barren lands until, by legis¬ 
lative enactments, the people are pi evented from causing these 
extensive and disastrous conflagrations. 

Legislation is also, undoubtedly* atlv needed in many 
of the other islands to abate the e\ il« caused by these bush fires. 
It would not be adxisable now to piohibit all fives on lands, 
but, without delay, an end should be put to the system where¬ 
by every person can, at any time, with impunity set fire to dry 
grass and brush and so produce a (ouilagration that may, aud 
often does, cause great injuiy and loss to his neighbour’s pro¬ 
perty, and that certainly letimN the prosperity of the country. 
Although bush fires need not be piohibited altogether, they 
should not he allowed to be set m \cry dry seasons as they ate 
then exceedingly dangerous ; and, af other times, they should 
be so regulated that the evils 1 ha\e brought lo jour notice 
may bo mitigated if not entirely abolished. 


mstmmow 

The Prhhdknt: Dr. Nicholls lias placed before ns an 
important subject in an able manner. In every tropical coun¬ 
try with rank vegetation flic regulation of the nae of fire, 
especially during dry seasons, is essential to its ngiicnltural 
progress. I had already furnished Dr. Nicholls with extracts 
from Laws in force in Ceylon, Mauritius, Cyprus and Jamaica.* 
We have therefore ample precedents for taking up the subject. 
It la within the experience of everyone present that great 
Injmy is done in those islands to the yearly diminishing 
forest areas as well as to cultivated lands by the careless use of 
fire. As guardian of large stretches of Government forest lands 
in Jamaica from 1870 to 1887, 1 was directly concerned in en¬ 
forcing the provisions of the Law (25 Vic. cap. 80) “ to protect 
Property from the careless use of Fire” in that Colony. The 
difficulty, I experienced then, was to deteet the source of a fire 
and find out the person actually responsible for it. To solve 
this, I suggested in 1885 that every man who intended to set 
fire to his clearing, large or small, should be compelled to give 
notice, beforehand, to his neighhoursand also at the nearest 
police station, so that if the five escaped, the peison responsible 


These and extracts from the Tuntdad Law are given In the Appendix. 
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for it could be easily traced. I deprecate hasty action nnd 
would suggest that to-dn.v we confine 0111 selves to facts within 
our observations aud so convince those, who have not hitherto 
realised the injury done, of the necessity of pi eventing a con¬ 
tinuance of it in the Colonies in wdiicli they are directly inter¬ 
ested. 

Mr. Fawcett (Jamaica): As Dr. Nicliolls has pointed out, 
there are a good many 1 on sons w hich induce ]>eople to set lire 
to bush anil grass lands, as in many cases is necessary. The 
question however is whether these fires cannot be so controlled 
as to do the minimum amount of harm and the maximum 
amount of good. In Jamaica hundreds of acres of good pasture 
land have been devastated and impoverished, by the peasants 
setting fire to it in oidoi to pastiu e their stock when the green 
grass springs up. In one district, proprietors have begun to 
fence in theii land so as to pi event cattle from btrayiug, and, 
in consequence, fires have diminished and young treeb are 
springing up. The existing law in Jamaica has been enforced 
in the Blue Mountains to some extent, but, I do not think it is 
really of very much use, because, when a peasant rents an acre 
of land from the proprietor, he liab to clear off the bush before 
lie can cultivate his land, and the only way to get rid of that 
inasb of vegetation is by burning. In most cases every precau¬ 
tion is taken to pre\ ent the fire spieading to the neighbouring 
woodland, but, unfortunately, it often passes over the bound¬ 
ary line and considerable damage i« done. Fn such coses the 
people have been brought before the magistrate and fined, 
with the result that they are now more cautious. There 
will liowevei always be flies. In many cases, proprietors 
set fire to their own glass land to destroy the ticks, 
as this is, in their opinion, the only way of getting rid of these 
posts. In other cases when Guinea grass has been graced nnd 
only the valueless part is left, the proprietors set fire to it. We 
have thought of legislation in connection with these bush audi 
grass fires, but 1 think it will be difficult to formulate any 
scheme which will be generally applicable. Perhaps, if care 
were taken to see that the jxilice regulations, already existing 
against the careless use of flic, were carried out, aud the police 
insisted on notice being given by the peasantry and others 
when they were going to use lire, some good might result. 

The President : I should like to ask Mr. Fawcett whether 
specific instructions have been issued by the Government of 
Jamaica to protect the forest still existing in that Colony from 
injury by the careless use of fire cm neighbouring areas > 

Mr. Fawcett : I do not know whether instruetions have 
been issued of late, but in my opinion the Government should 
not allow any of their forest land to be let to tenants. 

Mr. F. Watts (Antigua): I am not sure that we have a 
sufficiently sound public opinion on this subject of forest and 
pasture fires in order to have useful legislation. I can support 
all that Dr. Nicholls has said with regard to the damage done 
by these fires in the West Indies generally. They would cease 
if those who are responsible for them recognised the loss they 
entail I may refer to one form of bush and pasture fire which 



Is disastrous in Antigua. A gieat deal or the island, uhich 
was originally cultiiatcd but is now abandoned, is coveted with 
coarse pasture g mss which is not oaten b> the cattle after it 
has flowered and which is theiefore useless. When burnt 
down, liowevei, the new glass which spiings up is eaten by the 
cattle, so that theie is a distinct inducement offered to 
peasants and pioprietois to flietheold grass in older to get 
pasturage foi their cattle. On rcmonstiatiug with the ]>eople 
and showing them the groat loss whieh ensues on the burning 
of large quantities of nitiogenoub mallei s, they teply that they 
get the ash, and seem to be unaw are of the fact that the ash 
would be always theie. When knowledge on this question 
spreads, and we have a sound public opinion we shall veiy soon 
get legislation. But if legislation is imposed before public 
opinion ib icady for it, there will be all sorts of grievances and 
all sorts of attempts to evade the law. Probably much more 
good will be achieved by thoroughly discussing and ventilating 
the subject. The matter is a very important one as it bears 
upon the question of the ten [foresting of waste lands. This 
a^^ct of the question does not strike one in Antigua *>o forcibly 
as it does in St. Kitts and Montserrat, where the efforts made 
to reafforest the hill sides are thwarted by the gras^ fires of 
the dry season. Then there is the question of filing the glass 
in places like Jamaica to kill ticks, whoc it is said to lie the 
only method of keeping the cattle fiee from those jicsts. I am 
not convinced of the efficacy of such fires and I should like to 
hear the arguments on the other side. I am confident that in 
Antigua the tick pest can be combated by other means than 
burning, but whather this is possible in the hilly country of 
Jamaica, 1 do not know. 

Mr. Sharp (Jamaica): f have been stmek by the tenmiks 
of Mr. Watts with regard to the lick pest. In Jamaica, not 
long ago, we obtained the services of a specialist, the late 
Professor Williams, to vepoit on the tick pest there. Our 
experience is that we do not get lid of the tick by burning the 
grass. As soon as a grjbss field is set on fire, the female tick 
burrows into the ground and concert lb herself among the roots 
of the grass. The Are passes over the field destroying what 
we call the grass lice, or young ticks, but it docs not affect the 
female. The lattei comes to the surface again and deposits 
her eggs. As soon as the grass is sufficiently high for the 
cattle to bo turned into it, the ticks are there again. I have 
given much thought to the question of fires and I cannot dis¬ 
cover any real necessity for using them, i can understand tliat 
in the cultivation of tobacco or cacao, there may be some 
excuse in using fire so as to get rid of pests and weeds cheaply, 
but when we compare the small profit with the serious damage 
done in instilling into the minds of the people the idea that the 
saving by burning is equal to the labour which would be 
expended in otherwise clearing the land, it is our duty to 
endeavour to stop the use of fli*es entirely, I know of no place 
where forest and other liras are more prevalent than in Jamaica. 
My experience leads to the conclusion tliat the only way to 
stop them is by legislation prohibiting their use or allowing 
them only under certain conditions, and on the recommenda- 
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tion of the proper authorities To «»how that «uch legislation 
would be efficacious T may mention that sometime ago, a 
serious flic, causing a consideiable amount of damage, occurred 
on one of my plantations, the origin of which was traced to the 
carelessness of a man w ho had boon cooking breakfast under 
one of the trees, the root of which took fire. 1 prosecuted this 
man for caieless use of fire and lie was convicted and sentenced 
to six week-" imprisonment, the 1 judge 1 etna iking that it wftb 
his intention to ded similail.v witJi any person who was 
charged w itli a like offence The lemaiks of the judge had a 
very wholesome effect, and fmthci notices were issued threat 
ening pioseeutions foi the eaieless use of fite on plantations 
Thereupon the hies diminished in number and wo passed 
through a severe drought without serious difficult,I chal¬ 
lenge any agrioultui ist or scientist to pio\e that there exists 
any necessity whatever for the use of flic in the cultivation of 
the ground, not only fiom a financial point of view but from 
that of improving the conditions around us. One effect of 
these forest fires in Jamaica lias 1 m*oii to prevent certain pro¬ 
prietors from 1 enting their land to tenants and consequently 
there are large hi eas that aie not cultivated and from which 
the propiietom reap little or no benefit. I have had the 
advantage of liviug in various pm is of Jamaica, and l must 
say that if then* is a subject which requires urgent legislation 
and one which this < ^inference could usefully take in hand, it 
is the question of these fho^. LVisonnlly, and on behalf of the 
Jamaica Agricultural Society, which I represent, I offer my 
congratulations to Hr, Nicholls for the verj able* and lucid 
manner in which ho has dealt w ith this question, 

Mr. Fawcmt (Jamaica): Harm is done to a good cause 
when the argument is pushed too far. Lam not certain if Dr. 
Nicholls has gone too far, but 1 am sure Mr. Sharp has when 
he states that fires are altogetliei umiocessaiy in cultivation. 
In reply to him 1 would point out that on certain clay soils in 
England, the grabs is cut and burnt in heaps and the texture 
of the soil is thereby impiovod. Legislation is not a cure for 
every ill, and in this particular matter nmeli depends on the 
people and especially on the Inige pioprietors. I know of one 
proprietor who has gone to considerable expense in stopping 
the evil, and I feel sure that if the proprietor in woodland 
districts insisted on their tenants remaining on the alread} 
cleared lands, and prevented them fiom moving from place to 
place, the result would bo beneficial. 

Mr. Shari* (Jamaica): I am glad to find that Mr. Faw r cett 
in replying to my remarks has confined himself to his experi¬ 
ence in England. 

Mr. Jordan (Montset rat): Bush Hret area serious matter 
in Montserrat. The island suffered severely from the hurri- 
oane of 1809, when nearly all the trees were blown down. Since 
then efforts have been made by the people to clear the 
mountainous districts, and 1 know of an instance where nearly 
a square mile of forest on the mountain side was destroyed by 
Are set by a peabaut to clear an acre of rented land. The young 
growth from the trees which had been blown down by the 
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hurricane, vra'- destroyed by this lire and dining tho rains the 
-ioil tv as washed down fioiu tin 4 slopes. I have experienced 
great difficult} in persuading the peasantry to stop these files 
as they iuy the ash is of value. I do not think all fires should 
be stopped, because in Montsei rat this is the only means, for 
instance, of getting rid of Para glass. At the same time, J 
know that (state owner me anxious to stop forest files, but 
the people will not lent land fiom them unless they me allowed 
to eloai it In burning the fallen liees. T feel sure that if 
legislation on this question weie adopted and enforced, the 
people would cease binning the foiest. 

Mi. I). McDovUjP (Antigua): The able pnpei lend by 
I)r. Nicholls is paitiiulaily interesting to us in Antigua wliete 
the subject of Hies has been lately discussed. Sometime ago 
Mr. Watts read a paper on the subject to the Agricultural 
Society, when it was derided to discuss the paper later on with 
a view to eliciting an expiession of public opinion preparatory 
to legislation. Tt will be "evident theictore, how welcome any 
discussion at this Continence will be in Antigua, and how valu¬ 
able will be tho reinniks ol those members lrom other islands 
wheie legislation on hush flies aheady exists. 

Mr. Hopson (SI. Lucia): In St. Lucia the large proprietors 
are inclined 10 piohibit the use of fire entirely; blit I do not 
think its use should be totally prohibited by legislation. In 
my opinion pei mission should be obtained from the pioper 
authoiity and competent men might visit the localities where 
peiinission is asked Coi. The annual expense incurred would 
be fiom 42100 to 42200 which would be rexiaid by the Raving 
effected. With icgaul to tnes in clearings I can say, after 
fifteen veins' experience, that it is absolutely nece^aiy to burn 
forest land if cacao, coffee, limes or ginger aio to be cultivated. 
I fully appieciatc all the disndv ant ages attending the practice, 
but l have always found it lioceessary in dealing heavy foi*cht 
grow th. 

Mi. liouih Hurt de LwtutitK (Tiinidod): It would be much 
better if it were possible*to <lo without using fire, but in places 
like Trinidad whole cacao is cultivated, fires me considered 
necessary in first clearing the bush. Before fiiocan be used, 
howovoi, a license has to be issued by the Warden of the 
d tail id and seem it y has to be given by the applicant by 
clearinga space, around the aiea to lie burnt, twenty feet wide. 

Tho Pursidun 1 ! : Very diversified opinions have been ex¬ 
pressed on this important subject, showing that it requires 
further conddoiation. There appeals to he a misconception as 
as to what is, and vvluit U not, a legitimate use of fire in agri¬ 
cultural operations. In Jamaica the law referred to imposes 
penalties on the careless use of fire t»o long as it actually causes 
loss to pro|)erty. Tho law is there, but it is perfectly useless 
unless enforced as instanced by Sir. Sharp. Forest lands 
belonging to absent, or careless resident, proprietors may still 
be burnt with imxninity. On ebtabliflhed plantations the injury, 
when it occurs is more apparent and ib usually dealt with. We 
come next to the use of fire in elearings’for coffee, cocao, Acc. If 
ifccould be managed, i should like to see the use of fire absolute- 
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ly prohibited; but where there is heavy troplral forest and 
where, after the trees ore felled mid lop|>ed, tin u is a pile of 
vegetation several feet in deptli covering the land, 1 fear it is 
impossible to get rid of tills without the use ot fi.». But in all 
such cases the greatest precaution should be taken to prevent 
the fire from spreading. As in Trinidad, a license should be 
required beforehand (or due notiee should be given to neigh¬ 
bouring proprietors and at the nearest police station as suggest¬ 
ed at Jamaica), and in every instance an open space of, say, 20 
or :i() feet be made all round the clearing. The periodical burn¬ 
ing of pasture, or so-culled waste lands, either by accident or 
design, is a ruinous process and every effort should be made to 
stop the practice. I trust that during the next twelve months 
members of the Conference will carefully study the subject, 
and also bring it before the local Agrioultmal Societies in order 
to have it thoroughly ventilated and ripened for future action. 
There is evidently a good deal to be done everywhere to guide 
and enlighten agriculturists in regal'd to the economical and 
judioious use of fire. 

Dr. Nicholas (Dominica): There is one or two points T 
should like to clear up before the discussion is closed. Firstly, 
i would point out that both Mr. Hudson and Mr. Bert de 
Lamarre seem to have misapprehended or did not hear what I 
pointed out in my paper, that in clearing heavy virgin forest in 
the West Indies the only means of getting rid of the woody 
material is by Are. Unfortunately the Are destroys a good deal 
°f nitrogenous matter but still there is no other means of get¬ 
ting rid of the fallen trees and debris, in Dominica a veiy 
large extent of forest land has recently been cleared in this 
way with the object of establishing a coffee plantation. [ did 
not intend that the remarks made in my paper should apply 
either to Jamaica or Trinidad, because I understand there are 
laws in those Colonies by which the authors of injurious Ares 
can be punished. With regard to the statement that public 
opinion is not ripe for legislation on this subject, I should like 
those who speak In this way to tell us what they mean by pub¬ 
lic opiuion. In the islands whei'e these Ares are taking place, 
is there such a thing as public opinion? I can say that in 
Dominica the people are quite prepared for a law on this sub¬ 
ject. _ It will, I believe, be quite sufficient if a law combining the 
provisions now in operation in Jamaica and Triuiclad is passed 
and judiciously euforced in Dominica ns well as in other parts 
of the West Indies. 
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APPENDIX. 


The following extracts will illustrate the action taken in 
the Colonies mentioned in reference to regulating and control¬ 
ling the use of fire: — 


JAMAICA. 

ACT ‘Jo VICTORIA, lAi'. HO. 

An Act to protect Property from the at relents tuse oj Fire. 

Bo it enacted by the Governor, Legislative Council ami 
Assembly of thib Island, and it is hereby enacted by the authority 
of the same: 

That any person who shall by the negligent use or manage¬ 
ment of fire in auy place whatsoever, endanger any buildings, 
lands, cultivated plants, fences, or other property, or shall 
use or carry any lighted pipe, cigar, fit e-stick, torch, or flambeau, 
whereby iujury may or shall result to any buildiugb, lands, 
cultivated plants, fences or other pro])erty shall, on conviction 
thereof bofore any two or more Justices of the Peace of the 
pariah or precinct where any such offence shall be committed, 
at the discretion of the said Justices, forfeit and pay a Hue not 
exceeding ten pounds, together with costs, or be committed to 
the common gaol, or house of correction there to be imprisoned 
and kept to haixl labour, for any term not exceeding ninety 
dayb. 


MAUKLT1 US. 
ORDINANCM NO. 18 OS' 1873. 


5. Auy person who either wilfully or through I'eisun inuunu 
hib own negligonco shall, by setting fire to herbs 
or grass, or by lighting a fire, cause a copflagra* to vwwllj. 
tion by which any trees or plantation of trees 
not belonging to such |>erbon or growing on auy 
Reserves shall he destroyed, shall bo liable to a 
fiue not exceeding Fifty Pounds Sterling; reserv¬ 
ing always to the Procureur General, should he 
think fit, the right to prosecute the offender 
under any other Law of the Colony. 
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TYPHUS. 

OR DIN \M E NO. 25 Ol< 1870. 

In Ordinance for An*' ndinfj On fours rdafm to flu Profusion, 
< Unit ml and Wanaijnnint of Hu Forests in Hu Island. 


Acts prohibited 0. Whoever on siu«li lauds declared to be 
in Forests under UU r| e r the protection, cuntiol and management of 
<ontroVTml tlie Uovernmeut by uolilioation issued under 
men lent oi the section 1, except with tlieauthoiity in writing 
Government. 0 [ f-j lo CY>nunis*iioner of (lie District or of the 
Principal Forest Officer 

(f) Sets fire to the Forester kindles a fire 
without taking due precaution*- to pre 
vent its bpreading : 

(g ) Leaves burning any lire kindled wil lim 
or in the vicinity of the Forest; 

Shall be liable to a Hue not exceeding £30, or to be 
imprisoned fora 1 04*111 not exceeding six month 1 *, 
or to both; and may be charged in addition such 
compensation for damages <lone to the Forest as 
the convicting court may direct to be paid. 


CEVLOJS. 

OR DIN VNOE NO. 10. OK 1885. 

Mnuetidbyilu Governor of fV ylon , trif/i the (Ulrica and von - 
sent of the Lv(jhtl(tticv Council thereof. 


. xiuy person w ho- 

Aets prohibited (b) sets lite to a reserved forest, or in 

In sro-h forests. contra \eutlon of any rules made by 

the Uovernineni Agent, kindles any 
lire or leaves any lire burning in such 
manner as to endanger the reaoiw ed 
forest, or any part thereof, or who, 
in a reserved forest ~ 

(cj kindles, keeps or carries any tin* 
except at such seasons and in such 
manner as a forest-officer, specially 
empowered in this behalf may from 
time to time notify, 

(d) fells, girdleH, lops, taps, or burns any 
tree, 

shall be guilty of hu offence and be liable to be 
punished with imprisonment for a term which 
may extend to six mouthy or with fine which 
may amount to five hundred rupees, or with 
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hotli, in addition to -uch compensation foi 
damage clone to the forest as the comictmg 
court may direct to he paid. 

Such compensation when aw aided shall he 
treated in all respects as a line, shall be leeovei- 
ableas such, and shall not exceed the amount nt 
tine which such court ha* powei to impose. 


THINIDAD. 

OH DIN X N < 1 SO. 21 Ol 18W. 


4n (h'chwtnti for Hu Puintfionn/ lnnftnhbjj Fire. 


2. It shall he lawful tea the (Sovernoi, b> Po^ei to Gov 
proclamation ftom time to time, to piolubit the b'^oUamdtwn 
fitting oL‘lire to land withm ^ueli pm ts of tlic* the settim; of 
Island and within such tune* to he -pecilted in hl ° lo hind, 
such proclamation as the uo\einoi may Irom 
time to time see fit : and iui> poison who, aftei 
the publication of, and within the times ^peci 
lied in such proclamation, shall -.eb iUe to any 
laud within any part of the Tsland mentioned in 
such proclamation, shall, on conviction thereof 
before a Stipendiary Justice of the Peace, forfeit 
such sum not exceeding fifty jxnuuls uor less 
than live pounds, ot be imprisoned for such term 
not exceeding six calendar months «s to such 
Stipendiary Justice shall seem fit. 

u Vny person desiious of bottina Hie to any License to be 
land shall gi\eto the Warden of the ward within ?{? tR jBr ed , ho f 
which such land may be situate a notice in wiit- [oia htehhall iv 
mg specifying the local situation, extent, and wt to Unci, 
abuttals of such land ; and such Warden shall 
inspect such land, or cause the same to bo inspect 
ed by some competent person to he named by such 
Warden, and on such inspection being made, 
may, if he shall see fit, grant a license to set tire 
to such land, in which license shall be specified 
the days within which such license shall be in 
force: provided always that no such day shall 
be a day prohibited by any pioclamation of the 
Governor, 

1. Before lire diall be set to any land uudei Space to be 
any such license, the owuier shall cause an oi»eu- cleared round 
mg &]iace of at least twenty-tive feet in w idth to ” set on 
be cleared round the land, and all inflammable 
matter to bo carefully removed from such space, 
and shall not less than three dear days before 
Are shall be set to such laud, deliver or cause to 
' be delivered to the Warden of the ward, a eerti- 
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Notice to polue 
and toownois ot 
adjoining lands. 


beivioe ot noliee. 


Penalty tor bet¬ 
ting lire without 
license, &c. 


Penalty tor 
setting tire to 
Grown lands 
without bufH- 
olent authority. 


ficate uiidci the hand of oue householder at least 
resident hi the neighbourhood, that such si>uee 
has been cleared in the manner directed by this 
Oulinancc, and that ho has inspected the same, 
and the day when he has so inspected the same ; 
and if any such certificate shall be false in any 
particular the person making the same shall, on 
conviction thereof before a Stipendiary Justice 
of the Peace, forfeit for every such offence a Mini 
not exceeding fifty pounds nor less than five 
pounds. 

5. Every ownei of land in respect of which a 
license shall begianted undoitlir- Oidinanee. shall 
three clear days at tlie least befoie lire shall be set 
to such land, serve or cause to be served outlie 
police constable in charge of i ho police station 
nearest to such land, and on tlie owners of all 
lands adjoining the land in respect of which such 
licence may be granted, a notice specifying the 
days of the week and month (not exceeding seven 
days at tlie most) within which it is intended to 
set tire to such laud. 

0. Kxery such notice may be served on any 
owner by delivering the same to him in person, 
or by leaving tlie same at his residence on such 
adjoining hind, with some person actually resid¬ 
ing therein, or if there be no such residence, or no 
person can be found therein, then by affixing such 
notice on some open and conspicuous place upon 
such adjoining land. 

7. If Are shall be set to any land without a 
sufficient license in that belialf under this Ordi¬ 
nance, or ■without such certificate having been 
delivered, or such notice having Inson given as 
hereinbefore required, the owner shall, on eon 
viction thereof before a Stipendiary Justice of 
the Peace* forfeit; foi every such offence such 
sum not exceeding fifty pounds nor less tlian ten 
lanuuih as to such Justice shall scorn fit. And 
e\ery persou not being the owner, who shall set 
Ait* or aid or assist in setting tire to such land 
shall, on conviction thereof before a Stipendiary 
Justice of the Peace, forfeit for every such of¬ 
fence a sum not exceeding ten pound*- nor less 
tlian one ]>oimd, 

11. Every person, who shall wilfully set Are 
to any Crow » lands except by virtue of an Order 
in writing of the Warden of the ward within 
which such lauds may be situate, to be made under 
the authority of tliis Ordinance, shall, on con¬ 
viction thereof before a Stipendiary Justice of 
the Peace, forfeit a stun not exceeding fifty 
pounds nor less tlian live pounds, or to be im¬ 
prisoned with or without hard labour for any 
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term not exceeding six calendar months as to 
the convicting Justice shall seem lit. 

12. It slinll be lawful foi the Walden of any i\>vum to Wai- 
ward within which any Crown lands maj he 11(511 nhl .^ 
situate, by an Older in wiiting, under liis baud, of C fii«* to Crown 
to make order for the setting of iiLe to any lands, 
such land on any day not being a dn> piohilnt- 
ed by any proclamation of the (foveinor; and 
public notice of such Order ha\mg been made 
shall be given by affixing copies of ‘-uoh Order in 
some open and conspicuous part of the several 
police offices within the son oral waids within 
which such land or any pint thereof may be 
situate, at least ten clear days before the fir**t 
day to be appointed in or by such Order for Pioviso. 
setting fire to such laud: provided always that 
no such Order for the setting lire to any 
Crown lauds shall be made in any case where the 
sub-intendant of Crown lands shall prohibit the 
making thereof. 

18. Every person, who shall cany any light- Prohibition 
ed torch or other mattoi m a state of ignition, lighted 1 \oVrh, D8f 
not sufficiently enclosed so as to prevent danger &t., on high 
from fire in or upon any high road or any Crown 10<wl adjoining 
lands shall, on conviction thereof before a Sli- ,xny p an ' l0n * 
pendiary Justice of the Peace, forfeit for every 
such offence a sum not exceeding five pounds. 

14. Every person who shall smoke upon any fgain^imok- 
plantation save and except within a dwelling- ing,&c., on plan- 
house or shall cany any lighted torch or other tatl0n - 
matter in a state of ignition not sufficiently 
enclosed so as to prevent danger from fire upon 
any plantation shall, on conviction thereof 
before any Stipendiary Justice of the Peace, 
forfeit for every such offence any sum not ex¬ 
ceeding five pounds. 

10. It bhnll bo lawful for fclir Warded 
any ward, within which a lire uiay take place, or nn'e peison pre- 
if there bo uo Warden present at such fire, then 8e, ' fc nt a flro to 
for any Stipendiary or other Justice of the Peace* *o n * n 1 ex nc * 
to call upon and require every male person 
present at such fire to be aiding unci assisting 
in the extinction of such file; and any such 
person who after being so requited, shall refuse 
or fail to be aiding or assisting in such manner as 
such Warden or Justice of the Peace may direct, 
shall on conviction thereof before a Stipendiary 
Justice of the Peace, forfeit such sum not 
exceeding five pounds, as to tho convicting Jus¬ 
tice shall seem fit, unless he shall prove to the 
satisfaction of such Justice, that at the time of 
such fire he was under the age of fourteen years, 
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or above tho age of sixty years or was prevented 
from bodily sickness or infirmity from being w> 
aiding and assisting. 

Tlecoi<»t> and 18. All penalties and forfeitures under Clause 
appiopmtion j j (> f tho Ordinauee may be sued For and rccover- 
o pen s. on the infotiimtion of the owner of fcbe 

plantation or land on which the offence shall 
have been committed and shall be paid to such 
owner; and all oilier penalties and forfeitures 
under this Ordinauee shall or may be sued for 
and recovered outlie information of any person, 
who will sue for the same and shall be paid one 
moiety thereof to the Warden of the ward, 
within which tho offence shall have been com 
ini tied, for the use of the ward, and the other 
moiety to the j>erson who shall inform and sue 
for the same. 


THE TREATMENT OP SOILS IN “ORCHARD" 
CULTIVATION IN THE TROPICS. 

BY TTTK FI ON’BLR FRANCIfl WATTS, F.LC., F.O.fl. 

Government Analytical and Agricultural Chemist to the 
ljeewnrd Islands. 

With tho extension of the cultivation of rucIi crops as 
limes, oranges, cacao and coffee in tlio West Indies, problems 
concerning the treatment of soils in orchards are constantly 
arising, some of which are not altogether easy to solve. One of 
them is how can the mechanical condition or tilth of the soils 
of old orchards be maintained ? There is room for considerable 
difference of opinion on this point and it appears to me to be 
one which may be discussed with advantage at a Conference 
such as this. 

The common practice iu the West Indies is to establish 
lime, orange, or cacao orchards by planting the trees in selected 
s|>otb which are cultivated for some years, and crops of tannias, 
yams, cassava, and sweet potatos arc reaped for several sea¬ 
sons, before the fruit trees attain any considerable size. This 
plan is a good one, as it is economical and leaves tho land in 
good tilth. When, however, the fruit trees have attained such 
a size as to necessitate a cessation of the raising of intermediate 
crops, the question arises as to the course to be followed then. 
I have observed several plans in practice. In a few cases the 
land has been allowed to become covered with glass between the 
trees, and cattle have been pastured upon it, a plan which ap¬ 
pears to be unwise and disastrous. In other cases attempts 
liave been made to maintain a certain amount of cultivation by 
forking the land between the trees, or by breaking up the 
surface with a mattock, or by weeding and consequently stirring 
the surface soil with the hoe, 
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The attempt to maintain and develop an orchard and. at the 
same time, to pasture cattle between the tree^, is abandoned b\ 
most people now, although it was at one time adopted on a 
fairly largo scale. The cattle damage the trees, and, in wet 
-weather, tread the soil into a compact mass, theieby diminish 
ing its friability and consequent fei til it \. 

Forking between the trees is possible until then blanches 
and roots have thoroughly occupied the space allotted to 
them. While this work is useful, if carefully done, both branches 
and roots may be injured unless great eaie is taken, in 
situations whore the soil is rich and moist, the loot-pinning 
involved in a thorough forking rna> check a good development 
of blossom and fruit, while in dry and less fertile situations 
the result may bo most injurious. 

lam inclined to think that weeding with the hoe has been 
of doubtful utility. Tire weeds are cut down but the con¬ 
dition of the surface is often impaired a hard, hot, comiwct 
surface commonly resulting, especially in poor, dry situations. 
There is also a tendency to draw away the soil from the trees, 
and thus to sink them in saucer-like hollow s. 

In places, where moisture is abundant and the growth of 
weeds luxuriant it is a common practice to cut down the rank 
grass and weeds, with a cutlass, leaving the soil untilled. This 
imperfect method of keeping the land in order is usually 
explained as due to the difficulty of procuring field-hands for 
the work, or because the financial position dictates a limited 
expenditure. Observation has led me to think that this 
method does not need an apologetic attitude, but that it 
has a good deal to recommend it, and that, under some cir¬ 
cumstances. it may be the best possible. By such a method, 
the soil, though quite untilled by implements, lemains in a 
good state of tilth, the roots of the weeds w hich are killed, 
when the plants are cut down or die naturally, form air spaces 
reaching to a considerable depth in the soil, and the earth w 01 ms, 
usually present in abundance in places thus treated, are active 
agricultural allies. The weeds spread over the surface form an 
excellent mulch, conserving moisture and adding steadily to 
the ‘ '.ore of humus. Indeed, by such a method, we approach 
very nearly to the natural conditions prevailing in a coppice or 
young forest, whore experience teaches us, we have the conon* 
ions which go to the formation of virgin soil. Some time 
ago my attention was drawn to this phase of the question by 
Mr. A. D. Lockhart, of Geneva, Dominica, who showed me many 
acres of lime orchard, w r hicli had been planted amongst sugar¬ 
cane when that crop was about to be abandoned, and which has 
subsequently remained absolutely untilled, the rank grass and 
weeds being periodically cut down with a cutlass and spread 
oh a mulch over the soil. The physical condition of the soil was 
excellent, and there appeared to be no need whatever for 
mechanical tillage. Further observations, of places similarly 
treated, have convinced me that this method may be safely 
adopted in such districts as have an abundant rainfall, hut how 
far it would be successful in a dry district 1 cannot say. The 
economy of the method is obvious, and at once commends itself 



to tlie notice of planteis in districts where the rainfall is abund¬ 
ant and the supply of labour t-canty. 

In piactice then, it u ould seem desirable to establish young 
orchards in the midst of other crops, - such «r sugar-cane and 
‘provisions’-due regard, of course, being paid to the needs of 
the young fruittieob. As soon as the cultivation of intermediate 
crops lias ceased the fork may bo used for a short pet iod, but, as 
soon as the roots of the young trees begin to fully occupy the 
soil, all tillage must cease and the periodical cutting down of 
the grass and other 'needs commenced. In this way the 
soil becomes fitted for the undisturbed development of the lino 
roots of the trees, the periodical mulching maintains a 
favourable suifaco condition, and the line roots near the surface, 
which are protected by the mulch, bind the soil together and 
thus prevent loss by washing during heavy lains. 

Perhaps natuie may bo aided by controlling, to some extent, 
the character of the undergrowth for periodical cutting, and 
one naturally turns to the introduction of leguminous plants. 
Mauy leguminous plants will be present amongst the other 
weeds, and I would suggest that experiments be tried in the 
way of growing native or introduced plants of this order, pro¬ 
vided they possess no features which would make them objec¬ 
tionable, in orchard*. 1 have, for example, seen pigeon-peas 
(CajaniiH indicub) used with excellent results amongst young 
lime tiees, ancl 1 have suggested that CctHxia occidcntaUs,* or 
some of its allies, might bo found useful in thiw connection. 
I understand that experiments are in progress with these and 
other plant* such as cow-peas and woolly pyrol. 

In devising methods of dealing with orchard soils, I think 
we are liable to be misled, to some extent, by the fact that our 
ideas aie largely based upon the methods followed in arable 
culture, many of which deal with matters other than the mere 
tilling of the soil, like sowing and weeding, which are of little 
importance in orchaids. It is desirable that wo should look at the 
question from a fresh point of view, and it in with (he hope of 
promoting discussion and exchange of opinions on an important 
subject that I bring fonvaid these biiof notes to-day. 


DISCUSSION. 

Mr. Hart (Trinidad): The subject of Mr. Watts’ paper 
is one of consideiable importance to planters in the West 
Indies. In Nicaragua, where cacao has been cultivated for a 
number of years, the trees are planted in straight rows with an 
iuterval between each row, and the weeds are allowed to grow 
to a certain extent for some seasons, after which they are cut 
down and buried in alternate rows. 


* A shiubby jp’aut, three op four feet high, withjellow flowers; known 
tu wild coltee, French guava, stinking bush, cn*tae imant amongst other 
names. [Ki*. W. T. B ] 
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Dr. Nicholas (Dominica): The system of 01 chard cultiui- 
tion recommended by Mr. Watts ib tlio one which has been in 
use in Dominica and elsewhere for a long time. It is found in 
Dominica that the most economical method is to hoe the weeds, 
except on bioping lands where the weeds? and shrubs are cut 
down with a cutlass and the roots are left in the soil so ftb to 
prevent its being washed away by heavy rains. The cut leaves 
and branches are used as a mulch. I understand, however, 
that in the lime cultivation, hoeing is not considered advanta¬ 
geous, and I may mention that in Mont sen at, while the hoe waft 
used, the lime plantations gave small crops, and, in some in¬ 
stances, the whole cultivation died out. Whether the hoeing 
of the soil was the feole cause of failure it is impossible to say. 

Mr. Fawcett (Jamaica): Tlio treatment of the soil in or¬ 
chard cultivation is a very complex: problem, and I am pleased 
indeed to see that Mr. Watts lias only applied his recommenda¬ 
tions to one particular set of conditions. Tlie most important 
thing in the tropics to guard against is, in my opinion, tlio expos¬ 
ure of the soil to the direct rays of the sun, which causes great 
injury botli to the soil and the crop-, growing thereon. I was 
very much interested in this question in starting an orange 
grove in tlio Blue Mountains in Jamaica where 1 had to con¬ 
sider the question of the washing of the soil on the sides of 
slopes and albo that of covering the soil with some mulch. I 
came to the conclusion that it was better to leave, temporarily, 
the ground between the trees in weeds, and, gradually, to sub¬ 
stitute various leguminous plants. 

The President : In bringing this discussion to a close it 
is desirable to point out that the cultivation and treatment of 
permanent plantations, and the production of remunerative 
crops is one of those practical matters that have to be dealt 
with strictly in accordance with local conditions. On very 
steep slopes, cutting down weeds with a cutlass and using the 
debris for mulching and terracing purposes would no doubt be 
a good plan. On easy slopes, I would recommend light forking 
to enable the rains to soak into tho land, and carefully graded 
“contour” drains to prevent wash and loss of soil. The soil 
found in the drains should afterwards be thrown back ou the 
land. On flat lands, fewer drains would be necessary ; but here 
again I would still fork the soil so as to render it permeable to 
rain and to keep it cool and moist. I must candidly confess 
tliat the proposal to allow weeds, and especially grass, to grow - 
to any extent—amongst cacao, coffee, &e., is one that has great¬ 
ly surprised me. I believe a largo number of coffee plantations 
in the Bine Mountains in Jamaica have been ruined by such a 
plan. I am not in favour of allowing grass to grow in regular 
plantations under any circumstances. What we requite in the 
comparatively small areas under crops in these islands is an in¬ 
tensified or practically “ garden” cultivation so that we obtain 
the largest possible returns from a limited acreage. I would 
prefer, when coffee or other trees do not cover the land, to fol¬ 
low the recommendation made by Mr. Fawcett and to cultivate 
leguminous plants. These are in every way preferable to grass 
as they could afterwards be dug into the soil to enrich it 
with humus and nitrogen. 
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RUBBER PLANTING IN THE WEST INDIES. 


IIY .1. 11. IIART' IMi.H. 

Superintendent, Royal Botanic Gardens, Trinidad. 

The cultivation of rubber-yielding plants, as a profitable 
industry, has attracted considerable attention among West 
Indian planters during the j>ast decade. This ih due to several 
causes, the most important of which is the steady rise in price 
of the raw material, and the increasing number of uses to which 
it is applied. 

Jn commencing the cultivation of rubber-yielding plants, 
the tropical cultivator has to ask himself many serious ques¬ 
tions. The venture is new, and there is but little previous 
experience to guide him. Some of the principal points he has 
to consider are as follows:—(1) Will rubber trees thrive in the 
West Indies? (2) Which is the best kind to grow? (8) How 
much per acre will it cost to establish? (4) Which iH the best 
method of planting? (5) What arc the difficulties of harvesting 
and marketing the produce? (0) What yield may be expected? 
These questions might be greatly extended, but if answers are 
given to the above, based upon actual fact, observation and 
experience, it may assist the intending planter to come to some 
conclusion as to whether the industry is likely to turn out 
profitably or otherwise. The endeavour in this paper will be 
to afford answers from the point of view of an observer, disin¬ 
terest^ l as regards financial matters, but interested profession¬ 
ally in any development of new industries which tend to the 
public benefit. 

Thanks to the kindness of the jmrent establishment at 
Kew, the chief West Indian Botanic Establishments were, many 
years ago, furnished with plants of the best known kinds of 
rubber-producers. The exact date at which the first were re¬ 
ceived is not shown by the Trinidad records, but, judging from 
the si ’AO and rate of growth of the trees and assisted by the 
memories of old employees, it is estimated at some twenty 
five or thirty years ago. The date eau probably be supplied by 
the Ivew records. The most important rubber-plants which 
have becu introduced into Trinidad are:— The Central Awerieau 
rubber tree i Cmfillcnt cinntim, Cerv.) •, the Para rubber tree 
(He ecu hraniliensiu , Muoll.); the Uetlra rubber tree (Manihot 
CHauorii, Muell.); the East Indian or Assam rubber tree (Ficus 
of (inflect, Roxb.); several species of African rubber vinos ( La,ndol - 
pit in); and the West African or Inigos silk rubber tree (Pimtur 
min cfaaf/ea,8tapf.«Kickxia africana, Be nth.). 

A paper on rubber in Trinidad should not omit mention of 
our native or indigenous Balata, the produce of Mimuaops 
globuHtt , Gaertn. This product, however, can hardly be classed 
with the produce of trees already mentioned, but rather with 
the guttas. Balata trees are common in the Trinidad forests 
ami could be very largely cultivated at small expense, but tho 
growth of the trees to a productive si::e requires too many 
years for thorn to be readily taken up for general cultivation. 
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As, however, this tioe piovide^ one ot the veiybest and most 
lasting timbers foi ti opu.nl use, ami one always in demand for 
railway sleopeis and building puiposes it may be, that it could 
be cultivated as a timboi lice, and the pioduction ot Balala 
coiibideied as suhbidiai y 

It is now proposed to discuss the size and glow tii of the 
introduced tree's, and in doing so 1 shall answei the quos- 
tioub put by the planteis, commencing with the fiist: Will 
rubber trees thrive in the West Indies ? Taking them in their 
order of arrangement we lui\e lirbt Die Central Aineiican rub¬ 
ber tree. 



FKr. l.*--THF CBNIR VL V.MERII AN 
RUBBER TREE. 

(Castilloa elabiwa , Cervanteb.) 

One mature leaf and a teumnal lcMf-slioot,— 
one-third natural size. (1) Group ot female 
flowers, or pistillate receptacle'; (2) a single 
female llowei with o sorted filiform stigmas, 
usually two but rarel> three, and (t) set tions 
of ditto, show tag the ovary m different stages ot 
development; (5) magnified portion ot niaigm ot 
leaf showing stiff bunches ot hair. 


This ib a nati\ e of Cen¬ 
tral and some paits of 
South Aiuciica. The 
w riter li a s m e i it 
growing wild in Vcr¬ 
ag ua, Panama, and in 
Nicaragua, whcic the 
trees attain a large si/e. 
Tho largest tree in 
Trinidad is oven seven¬ 
ty-five feet high, and 
has a girth of six feet 
at three feet fiom the 
ground. Others plant¬ 
ed in 18 8 (i are fifty- 
eight and sixty inches 
in girth. Another tree 
planted in 1888 nien- 
stues forty feet in 
height and fifty-live 
inches in gutlwit three 
feet from the ground, 
having increased four 
inches in diameter 
during tlio last year. 
These trees produce 
quantities of good seed 
yearly from April to 
June, and sometimes 
small crops at other 
time-, oi the year. In 
the Annual Report of 
the Botanic Depait- 
ment,Trinidnd,for 1899, 
it was stated that in a 
small field planted at 
the new Kxpuiiineut 
Station m July 1898, 
some of the trees 
were, in December 


* The figures illuMi .vting this article are repiorluced from the Cantor 
Lectures on tlie Plants yielding Commeri inl India Rubin r, delivered before 
the Society of Arts by Dr. Morris on April 18, and 25, 189b. 
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1809, ele\ on feet in height-. At the time of writing this paper, 
(twelve months later) the best live of these trees wore found to 
average nearly eighteen feet in height and twelve inches in 
girth, whilst la**t \ear their gutli was between six and seven 
inches. These trees me not planted on rich ground; on the 
contrary, they are mowing on part of an abandoned sugar 
estate and the land is poor in quality but fairly well chained 
and shaded. The trees lin\o leceivcd no special cultivation. 
In another pait of the establishment is a set oP trees planted 
out undoi shade. The n\eiago height of those trees is not 
more than eight feet, although planted before those at the 
Experiment Station. Some yeti is ago a planter in Tobago and 
several in Trinuhd planted seedling CasiifloctH purchased from 
our iun«eiies. These weie planted out under widely varying 
conditions, but, nevertheless, they have all grown well, and 
from some of these plantations a large exportation of seed lias 
been made which has ienlisted good prices Captain Short, the 
owner of the Tobago pioporty, has published in the Ceylon 
Tropical Agriculhu is/ an account giving some details of 
his experiment and the lesull appears highly favourable. His 
letter is printed as an appendix to the present puper. In Trini¬ 
dad, we have now no less than eight private plantations of 
considerable extent, and leeeutly a company has acquired land 
for the purpose of carrying out extensive operations. 

One of our largest trees has been tested by tapping and 
yielded 2d libs, (avoir.) of rubber-fluids and -091t>s. (avoir.) or 
thirty-two per cent, of clean rubber. From these rubber- 
fluids the specimen of 1 libber 1 now r exhibit was produced. 
Tt is of excellent quality and is estimated to be worth three 
shillings a pound. It being found desirable to estimate the 
quality of the rubber piodneed by younger trees, a small 
quantity of lubber-flu Id was taken from the new plantation 
previously mentioned. This yielded twenty-live per cent, of 
rubber, but it is hard, biittle and altogether of a very inferior 
quality, as may bo seen from the specimen in my hand. This 
experiment would appear to dispose of the possibility of 
good rubber being made from young trees, unless some 
means can be found for rendering the material so obtain¬ 
ed of beltei quality. Some eight per cent, of rubber is 
reported to have been obtained from the dry material of 
a young stem, but unless such rubber can be produced of 
good quality, it is clear that it is useless to attempt extrac¬ 
tion. Trees of eight years old and upwards have been 
proved to pioduce good rubber, and possibly some little may 
be obtained earlier where the ti ees are in land which tends 
to hasten their maturity. The bleeding of Castilloa trees 
by light wounds is tedious and expensive work and can 
only be economically performed on large trees when planted 
closely together. From the above it will be seen that the 
Ceutral American rubber tree is w’ell established in Trinidad. 
In^ order to render its cultivation remunerative, I am of 
opinion that it will be necessary to cultivate it on large areas, 
by itself, and not to form scattered or mixed cultivations. 
The seed of Castilloa has a very fugitive vitality, audi special 
packing is required to transport it to any considerable distance. 
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FIG. 2.— THE CENTRAL AMERICAN RUBBER TEEM. 


' A tree about ten years old, growing in British Honduras (from a photo¬ 
graph taken by Mr. E. D. M. Hooper, of the Indian Forest Department.) The 
spiral cuts on the stem illustrate the manner in which the trees are’tapped, 
(fix the extreme left may be noticed the vertical gutter connecting the 
transverse cuts and conveying the milk to the base of the tree. The tree 
represented is growing on the edge of a forest in a clearing amongst bananas, 


To i C-T-M -1 > (• ■»] rt iTJ,® rf iTOO ■ oriil'l: 


Once ripe it must never be gloved to get dry, or its geraina- 
tive power will be destroyed. Many thousands of plants 
and seeds have been distributed to local planters from ouv 
nurseries. 
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PIG. & — BK\M Ff OH PAHA KtUilHHK 
TllKh. 


The Para rubber 
t ree (Hex t a hrmxliniHiH) 
Hinms freely at the Bo¬ 
tanic Gardens. II was 
at one t imothought that 
Pai a rubber would only 
thrive on lands which 
me liable to iwriodical 
inundation. In Ceylon, 
the tiee has been found 
to do best on fairly Hat 
land, at about sea-level, 
with good alluvial soil, 
and in Trinidad the 
trees are even grooving 
on a dry and gravelly 
soil. Our largest tree 
of this speeies lias a stem 
over five foot in girth 
and fifty feet in height 
and is supposed to bo 
twenty-five years old. 
Rubber is finely pro¬ 
duced and what has 
been made is of oxcel- 
lont quality, aud ap¬ 
pears to keep better 
than any other kind. 
Specimens arc exhibited 
which were made some 
three years ago as well 


«*». -w, mu ZStfLiZA&Z 

1 n lu ‘ s an(1 nmwei jus small fact that rubber goods 

flowers rue LoniaU* flowers aie larger and ler i 

miu.ll. The iMpsnU (7) Is cut open to shw ,ot w, *y qmckly m the 
position ot the seeds, usuallj throe in uumher. tropics, especially tub- 
bml ib) is oue hiill natuidl sue. ing ajjJ bote, but it is 

fairly certain tlmt if made of Paia rubber their length of life 
would be much extended. Central American rubber, on the 
other hand, kepi lor the same length of time, becomes soft 
aud sticky however well prewired, and no time should he 
lost in deaputi lung it to market in cool climates. 


Para rubber may be taken from the trees at less expense 
than Central American, as all tlmt is needed is slightly to 
wound the tree and collect the spontaneously coagulated 
rubber some twenty-four hours afterwards, rolling it into 
balls like the ‘specimens exhibited. I estimate from my ex¬ 
periments that a man could easily < ollect three or four pounds 
per day by this method, if the trees weic growing closely to¬ 
gether. In places where the loots ot /fttea become exposed 
a large quantity of rubber can be extracted from them. 
j cuing trees of Ilpvca planted at the Experiment Station in 
July 1808, nmv show' an average of six and a half iuchos in 
girth threo feel from tho ground and most of them are over 
eighteen feet in height. From tho largest of our trees several 



FIG. 4.— TAPPING TREES OF HEVEA BirASILlENSlS. 


■ The rugged, gnarled appeuwvnce of the stem is due to successive.' tappings 
causing thickening of the bark. 

crops of good seed have been harvested which have given us 
sufficient plants to meet present demands. A large, area 
situated in the valley of one of the largest rivers in 
Trinidad, and really a counter-part of the valleys in the delta 
of the Orinoco where Hevea flourishes, is now being planted 
with this tree by an experienced traveller and botanist who 
has spent much time iu the Hevea forests of the South Ameri¬ 
can Continent. A variety has been introduced into the Experi¬ 
ment Station which is stated to thrive in dry localities as it 
■was found on the mountain sides of the upper reaches of the 
Oriuoco. The seed of this variety is not more than one-half 
the size of that of home-grown Hevea brasiliensia. Several 
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trees of Hevea confum , Hemsley, are growing in the old 
gardens, but their rubber is yellow nud sticky, and does not 
appear to be worth much at present, but it is possible that the 
material may improve with the age of the tree as in the 
Central American rubber tree. 

Cetlra rubber, the produce of Manihot Olasiovii , n native of 
north-east Brazil, comes next on our list. This tree thrives 
well in some districts in Trinidad, but is only suitable for dry 
hill-sides or mountain lands. It docs not Huceoed on fiat 
alluvial soils, especially those with underground water. Some 
trees were planted a few years ago at the Convict I)ep6t, 
Ohaguauas, but these lands have now been sold to settlors. The 
trees when laHt seen were about twelve or fourteen feet high, 
and some six inches in diameter. In their best (lays but very 
little rubber w*aa obtainable from them. A tree exists in the 
Botanic Gardens which is thought to have been planted out 
about the same time as the Hevea h and CasUUoan, that is, some 
twenty-five years ago. It is now about twenty feet high 
and has a stem diameter of some eight inches. A fow trees 
planted at the St. Clair Experiment Station in 1898 are now 
about ten feet in height with a stem diameter of throe inches. 
From these trees rubber-fluids wore obtained which gave small 
specimens of fairly good rubber, although tho trees were but 
two years old. It is reported on good authority that on a pri¬ 
vate plantation Ce&ra trees have made twice as much growth 
as at the station. The situation on which they are growing is 
warm and sheltered hillside land. There is good evidence that 
this tree commonly makes quick growth in its younger stages 
but increases very slowly after arriving at a certain size. 

The fourth kind of rubber on our list is East Indian or 
Assam rubber the produce of Fiovs elastiea. This is a well- 
known tree, but the amount of rubber to be obtained from it 
under existing conditions is small when compared with other 
kinds, and it is therefore unlikely to be taken up for extended 
cultivation in the West Indies. 

Fifth on our list come the West African rubber vines, 
under which general name are included several species of 
La/ndolphifl. Being climbing plants or Han oh they generally 
depend for their support on trees and, in consequence of 
their habit, it is doubtful whether they will ever be suit¬ 
able for cultivation on a large scale. It is possible, how¬ 
ever, that they might, with some advantage, be planted 
on lands of little value. The rubber produced by some of 
these vines is of excellent quality and keeps well. There is 
no trouble with the coagulation of the rubber-fluids of these 
plants as they harden as they exude, from the wounds. 
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FIG. 5. —WEST AFRICAN RUBBER 
VINE. 

(Landolpkui ft or id a, Benth.) 

Portion of bhoot showing tendrils 
and leaves. Also a panicle of the sweet 
jasmine like dowers. 



FIG. 0—WHITE RUBBER 
VINE OF WEST AFRICA. 

(Landofphia oicariensU , 
Beauv.) 


(1.) Flowei. 

{±j Section of Flower. 
(3.) Stigma. 

(4.) Fruit. 
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West African, Ins or haiios «dlk rubbei, is tlif* next to do- 
mmul attention II e a < ompaiath ely recent introduction 
from the WV-i <'<nisi ot Africa and i- tin produce of a tree now 
known a*- Fmihinua ilasluu, HHpf., foimerly known under the 
name of Kickxia alticnna, lit nth. For our lirst supply of seed 
wo arc indebted to the (tn\al tiuidens, Kow, I mi lain 1 consign¬ 
ment*. luncheon icechasl diicct from Lagos Plants, put out 
in oneol the tml'crfionsn! SI. (lair in .Inly 180S, now average 
tluitoon and a tin 1 f fret in height, and line a stem circumfer¬ 
ence ol -.even inches They aie growing fiwl.v and look in 
if the\ would speedilv make largo Ims, Mi*. Milieu of 
Tolmgo, who lias been in the native forests of tliis plant, 
icpoit s * il as being a large lores! tree. The St. (Inii trees haw 
alic.id> ttowcn d and pioduecd seed, and a large number of 
plants me now on hand in tlie nurseries grown from our lirst 
crop. Kvcii al their picseiii early age of three years these trees 
bleed fieely, hut an* not >et of suliieienl ^vao to base any reli¬ 
able estimates as to yield or value. The specimen exhibited, 
taken fiom our own tioes, show’s however that, even now, the 
rubber-lluids give manufactured material of exeellenb (piality. 
It ih always injudicious to hazard a propln*cy as regards a new 
introduction, hut, as far as om experience goes, this rubber tree 
has many points to recommend it, and will probably take a 
leading place among those s]>ecies worthy of the attention of the 
cultivator. 1 f a demand at isos there will be little difliculty in 
supplying plants as a large stock can easily be raised from homo 
grown seed. The rubber keeps well and appears to stand near 
to good Para in \alue. A point which will recommend it to 
some is the fact that although it certainly grown faster under 
shade, it can make* good glow th when fully exposed to the sun. 

To attempt to treat of all I he rubber-producing plants would 
take too long, and hi* out of place at this Conference where the 
time at our disposal is so short, neither would it be of any beue- 
ilt to discuss the kinds which inhabit climates veiy different 
from that of the West Indie*, where it iH unlikely that any of 
them would thrive. There is however a very fair choice in the 
kinds I lm\e mentioned, »dnee in the Central American’ rubber 
tree we have a plant suitable for plains at low elevation ; in the 
Parfi rubber tree a plant for swampy districts; in Ccdra rubber 
a plant for po>r ami diy lands and hillsides; in the Assam rub¬ 
ber tree a plant that appears almost ubiquitous; in the West 
African rubber tree a plant adapted to poor dry soil at low* 
levels: while in the West African rubber vines we have plants 
which might be made to cover rocky or other uncultivable 
ground. 

The first question: Will rubber trees thrive iu the West 
Indies? has I submit, been fairly answered in the affirmative 
as far as Trinidad i<- concerned ; but 1 wish it to bo distinctly 
understood that no cue should assume that the same plants 
will thrive in other places with the same facility as they do 
there. With, however, a locality, soil, exposure, protection and 
humidity similar to Trinidad there appoars no reaaon why 
they should not flourish in other West Indian islands also. 

The second question, as to the. best kind to grow, can only 
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be answered fully w lien the local it j , soil, aspect, Arc.. is well 
known. The Central \meiican luhhei two ippeais to be one 
of the best for genetal cultivation, as it grows la-1, gives quick 
returns, and affords a laigc yield : but it is cleat that all the sur¬ 
rounding conditions must be well studies! hefoie it can be 
decided which is the best plant fot «in> particulai loe.ilitv Pata 
rubber takes long?i to grow, but may, in tin* end, pi ov e more 
profitable than (Vntial Ameihau. 

The third question. Unit of the cost of establishing, is, like 
the second, one which depends in the main on the situation 
and local cimnnstanees, as sitpph of la bout, Ac. No one could 
say what it would cost to plant up a certain estate in lubber 
trees if the locality were stuuige to him, and even if familiar, 
an estimate would still ho difficult. The expeiiments at St. 
Clair aro not a safe guide, lot the varying conditions of our 
work make it impossible for us to deal with land on the same 
terms as ou a private estate, and, moioovor, the aiea dealt with 
is too small to afford reliable data. The cost of planting can 
therefore only be approximately estimated, but, it is fairly 
clear, that it should not cost so much as for cacao which is 
known to range from £12 to £15 per acre*. Krom our experience 
it is estimated that not more than one-half theso amounts would 
be required. 

The next question is, Wliat is the be^t method of planting V 
Now in the case of cacao then* air certain established rules to 
guide the planter. In planting rubber, however, we have plants 
to deal with which pioduce their crop in an entirely different 
manner from cacao, and it is evident that dean aud straight 
stems are absolutely necessary to facilitate economy in the 
operation of extracting the rubber-fluids. To obtain straight 
stems there is no better method than close planting and then 
thinning out, by degrees, the weaker biee*- until a permanent 
set of trees at proper distances is obtained. No pruning can 
ever secure straight stems in the same way as close planting, 
and it is false economy to plant at wide distances, as by that 
method the trees will grow very bushy and be unsuitable for 
the ready extraction of rubb u*. The actual method of planting 
or placing rublier plants in the ground is the same as for any 
other plant and the chief care to be taken is to see that they 
are not planted too deeply iu the soil. 

The next point the planter enquires about i 4 * harvesting his 
crop. There is much to be learned in this respect, for hitherto 
the methods have been crude in the extreme, but at the same 
time no iusuperable difficulties have presented themselves. 
There can be no doubt that, as private estates come into oper¬ 
ation, better and more economical methods will be discovered, 
and so far as the question lias been studied in Trinidad, little 
difficulty is to be anticipated. 

The rubber-fluids, latex or milk of CaafillfHt , can be readily 
coagulated iu several different ways. The sand filter is prob¬ 
ably the simplest method and the creaming process comes 
next. The globules of rubber being lighter than the other 
materials with which they are mixed, separate easily by the use 
of centrifugal machines of the type of the Babcock milk tester. 
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The sixth question, ot that on the vield to he expected, 
cannot be Fully answeml, a*, the lecoids ol exponinents iu 
this diieotion me lai liom complete. Our 11 la Is show, however, 
that at least half a pound of di\ itibbei can be taken at one 
time from a single tiee oi without affecting the 

seed-bearing powt is ot the liu. hoes of Hum brasiUnisitt, 
btill moie carefully boated ami opoiated on within easy 
reach of the hand when i in liic on the mound, lia\e given 
a gross weight ol I* 2b lb >1 nibbci, tin* ma|or portion of 
which, weighing l.VS ounces, e ol excellent quality, as can be 
been from the specimen exhibited, 

Owing to the limited liiinil ei ol (lets at our disposal, ami 
oil account of otu an\iet\ to do nothin., to spoil their seed- 
producing powei** in consequentc ol the demand lor seed and 
seedlings, I have hithoito i chained I tom conducting a logular 
series of experiments in extinction, but I hope to be able soon 
to organize a * et of expeiiments w Inch w ill afford all the data 
required. 

Why the process of extinct mg lubber should be called 
‘bleeding’ is not clem, especially when the product of such 
‘ bleeding ' is diiectly altei wauls called ‘ milk.’ I prefer to use 
the words i uhbcr-fhiidn inplaceol eithci milk, latex, or blood 
The chief met it oI this pa pci, a*. laid bet 010 the ronferoneo, is 
that it is a lecoid ot actual woi k <*ai i \*h\ out in Ti inidad, and 1 
can only hope that the expel ieuce gained w ill be useful to other 
Colonies. I am of opinion that tliei e is a good pi ospect of hiiecebb 
for those entering the* field as c*ulti\ atois of the various rubber- 
produeing plantb, but at the same t ime, the matter ib one requir¬ 
ing the oxerciboof the giealost disci et ion and judgement, as in 
all similar cases whei o the cultival or lias to compete with forest 
produce. In tlio 1‘oicst, little account is taken as to whether 
the trees survive the pioeess of extinction or not, and eonsc- 
quently they are tieatcd with gieatei tieedom and large yields 
are obtained. Such yields could not be expected where the 
trees are intended to give annual, semi-annual or more fre¬ 
quent roturns, as they could not with safety bo wounded 
sufficiently to product* them. Wind is inquired by the cul¬ 
tivator, is a regular and permanent paying supply. The 
exact quantity, which can be taken from tieos of a given 
age. ib not as yet known with certainty, as the figiu'es I 
have mentioned may, cm luither experience, prove to bo 
either too high or too low. Knowledge of this kind can 
only come as the result of experience. Some cultivators will be 
certain to meet with loss, but the man of energy, resource and 
discretion, will, l feel suits have a good future before him if he 
undertakes the cultivation of rubber in suitable localities in the 
West Indies. 


APPENDIX. 

Captain Short to the Ceylon •* Tropical Ayricultm'l&V* 

The cultivation of rubber, particularly Cantilloa elastica , 
is likely to prove successful in this island. I recently sent to 
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London a sample, weighing twenty-one pounds, of rubber 
obtained from (htatillou ttees I planted on this estate cipht or 
nine years ago. It was \allied at Hu. M. a pound by Messrs. 
Lewis and Peat, who report that this rubber would have a ready 
sale at the price. I cannot yet say what the yield of rubber 
per tree is here, as the experiments I made in tapping were car¬ 
ried out just after ail exceptionally dry season, and being 
anxious not to run the risk of spoiling the seed-crop, I tapped 
the trees very lightly. But from a tree tapped lightly on throe 
different occasions at a week’s interval, I obtained half a pound 
of rubber. The Castilloa does remarkably well here. One tree 
eight years old measures five feet in girth at three feet from 
the ground and another of the same age measures four feet ten 
inches. 

The Louis D’or rubber plantation, started here two years 
ago, is x>rogres9ing exceedingly well under the able management 
of Mr. T. Orde. The estate lias now r 100 acres of Castilloa and 
forty acres of Cedra rubber. There are several other estates in 
the island now being planted up with cacao, rubber, mitmegH, 
and coffee, all of which thrive well in the windward and north¬ 
ern districts. 

I find that cacao bears very well under the shade of Caa- 
tilloa. Nine years ago I planted an acre of rubber and cacao 
together—the rubbers at twenty-four feet apart, and the cacao 
twelve feet—aud so far ah I have noticed there is very little, if 
any, difference in the bearing of these cacao trees and those 
under the shade of the Boia Immortelle . On finding this, I plant¬ 
ed last year fifteen acres in the same manner, and there is every 
reason to expect that in another eight or nine years, they will 
give a gross return of about £50 por acre. Coffee also bears 
well under Caatillm. 

A question of groat importance to rubber planters is wheth¬ 
er a paying quantity of rubber can be got from either one-year 
old seedlings, or saplings three to four years old. If it proves 
that this can be obtained, then close planting could bo carried 
out, followed by a quick return. Can you give me any informa¬ 
tion on this point? Lust year I sent to England the bark of a 
four-year old Caaliltoa tree to be experimented upon. The dry 
bark weighed two pounds fifteen ounces, and it gave four and 
a half ounces of rubber, but as this was the result of a labora¬ 
tory experiment, l cannot say if the process, applied on a large 
scale, will make close planting profitable or not. Another 
matter of great importance is to ascertain the quickest and 
most effective method of tupping the trees. 


Tobago, 

August 28, 1900. 


(Sd.) M. SHORT. 
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DISCUSSION. 

Dr. Nicholas (Dominica): Mr. Hart has told ns that it 
1ms been supposed, hitherto, that rubber trees could only 
grow in very moist soil and in count lies where there is a 
heavy rainfall. I may mention, that about twenty-live >ears 
ago, a few' rubber trees, llcvvu % (htHtiUmu and others were 
distributed from the Royal Cardens, Kew to Trinidad, 
Dominiea and Janinien. The Dominica tree of Utvea has 
attained much the same proportions as those in Trinidad, being 
about tifty feet high and of eonsideiable girth. Although 
rubber has not been extracted, yet, when the tree is pierced, 
the latex runs out very freely. The tree is growing on the 
St. Aroment estate, wdioretlie average rainfall is over 100 inches 
n year. CmtiUoa clast icct appears to produce good rubber 
and to do remarkably well in districts in Dominica where the 
average rainfall is about seventy inches a year. 1 am satis¬ 
fied that the soil and climate of that island are suitable for 
the cultivation of rubl>or trees. 

Mr. Fawcktt (Jamaica): In the Jamaica Botanic Gardens 
W'O have ]>aid considerable attention to this subject and, 
although I should be glad to add another industry to our 
already long list, I cannot advise our planters to go to the* 
expense of planting out rubber on the scale adopted in 
Trinidad. We find tlio Central American rubber tree most 
useful in Jamaica and I am recommending estate owuiers 
in some districts to plant these trees along their boundaries 
so that if they are not used for anything else they will make 
excellent, fence posts. I am also advising thorn to plant 
it in their woods so tlmt the seeds may be distributed by 
birds. 

Mr. Midden (Tobago): hi Tobago rubber trees are grown 
on the cacao estates for shade purposes. On one estate the 
growth made by the trees 'was remarkable. The Central 
American rubber tree is the one chiefly cultivated, The 
method, at present adopted, in Trinidad and Tobago, of 
extracting the milk and prewiring the rubber is a very 
expensive one as it takes a long time for the latex to trickle 
from the trees. The West African method, of making spiral 
gashes all down the stem, would, I think, lie much more 
economical and would encourage planters to take up the 
cultivation on a much more extensive scale. 

The President : Wo have had a most useful paper from 
Mr. Hart on the prospects of a rubber industry in Trinidad 
and Tobago. It would appear that started either separately, 
or associated with cacao, rubber plantations offer a fair hoj>o 
of success. Whether other parts of the West Indies offer 
equally favourable openings it is impossible to say. In addition 
to the facts [aid before us by Mr. Hurt lie has exhibited a valu¬ 
able series of specimens of rubber prepared from the actual 
plants under his care. There is one point that is of groat in¬ 
terest and deserves attention. That is, the statement mode by 
Mr. Hart that in young plants of Castilloa clastica at Trinidad 
from two to three years old the milk contains little or no 



rubber. What was obtained by him was a putty-like ma^ 
with little or no elasticity ami practically useless If this 
applies to younp: plants of this species in every pari of Ihe 
world it is evident that we must wait several years |x>ssihly 
six to seven before we can hope to obtain an appreciable re¬ 
turn from (.Vntrnl American rubber trees. In IShil I published 
an aceoiuit of the Casiilloa rubber tree of Hiitish Hondu¬ 
ras and the manner of extracting and curing the rubber.' At 
that time 1 recommended that those trees might be used as 
shade trees for cacao. A trial wn- made, sixteen ,\ears ago, on 
a eaeao plantation on the Settee river and 1 learn from a letter 
from the Superintendent of the botanic Station at Belize dated 
November 8, last, that the rubber trees have answered admira¬ 
bly for this purpose. He writes “At Kendal on the Settee 
river the cacao plantations are thrivimr well . - . Cun/illna is 
planted for shade; these wore, also, in good condition . . . 
there is not a better tree for that purpose/’ I am glad to 
find that similar results are reported from Tiiuidad and 
Tobago. It is evidently advantageous to combine the two 
cultivations so that in any ease no serious lo-s will fall on the 
planter. It is well known that the Bard rubber tree* are the 
most valuable of any, but, so far, we have 1 no results from 
large areas planted vritb these trees. It lias been pro\ ed that 
swampy ground is not necessary but that tree- will do well in 
rich, deep soils in hot districts beyond the reach of floods. I 
have little hope of the (Vftra rubber trees (Mam'hnf (ffuziovii) 
being successful in regular plantations. The yield is so 
small that, in CVylon and elsewhere, it has not covered 
the cost of tapping and collecting the rubber. The “Silk 
rubber” of Lagos is produced by a quick growing tree 
( Flint urn ict riant im), which is a very promising rubber plant 
ill tho West Indies. We shall probably hear more 
of this during the next few years. Seed might be obtained 
in largo quantities from the Botanic Stations in West Africa. 


PINE APPLE CULTIVATION IN ANTIGUA. 

I1Y THIS IIONT’HTjIC krancis WATTS, b\U \, r.< .s. 

Government Analytical and Agricultural Chemist for the 
Leeward Islands. 

A pine apple industry with a small export business has 
been in existence in Antigua for the past twenty or thirl > 
years, and has not only survived in spite of many disadvantage's 
and little encouragement from without, but has even shown 
signs of growth and development. We arc therefore forced to 


* The Colony of British Honduras: its Hmnnrrs and Pi'nsinrti, l»y 
P. Mciris, Lord: Edwonl Stanfoui, ' 9 
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the conclusion that we Imre hew it legitimato minor industr\ f 
l»0Hsi^siiiK inherent \italit>, capable of expansion, and located 
in a district where soil, climate and economic conditions are 
suitable. Such an industry is deserving of encouragement at 
the hands of the Imperial Department of Agriculture. 

The pine apples are almost entirely grown in the neigh¬ 
bourhood of English Harbour (formerly the Admiralty dock- 
yawl), whiehis situated in the \alley at thejuuction of the 
stratified tuffs with tlio uustratitiod \oleanie rocks. The ground 
is here broken up by moieor Icsh steep hills, on the sides of 
wiiicli are the small pine apple plantations. The soil is far less 
clayey than the majority of Antigua soils as is seen by the 
following physical analysis of a typical sample. 



She of particles 
in millimetres. 

Pen‘entaye oj 

jxirficicH 

(JJimmlale). 

Stones 

alx»vo 5 . 

.‘Ml 

Coarse gravel 

5 to 2 ... 

7*0 

Gravel 

2 U l 

0-1 

Coarse sand 

1 to *5 .. 

1*7 

Medium sand 

•5 to ‘25 ... 

5‘(J 

Fine sand ... 

... *25 to *1 

7-8 

Very fine sand 

•1 to-05 ... 

:h 

Silt. 

•05 to -01 .. 

<>•1 

Fine Silt ... 

■01 to -005 . . 

10.0 

Clay 

less than -005 . . 

H 

Organic Matter 

and Wafer . 

7M 



100-00 


A chemical analysis of the fine earth from the same sam¬ 
ple gave the following result : 

Substances soluble in Paris per 100 

strong hgdrachloric arid. of dry soil. 


Silica 

Oxide of Iron 

Alumina ... 

Manganese 

Lime 

Magnesia 

Potash 

Soda 

Phosphoric Acid ... 
Sulphuric Anhydride 
Chlorine ... 

Water 

Loss on ignition ... 
Carbon dioxide 


Equal to Carbonate of Lime 
Organic Carbon ... 

Equal to liumus ... 

Total Nit rogen 


Potash, soluble in 1 J / Q Citric Acid 
Phosphoric Add, soluble in 1•' Cit 


ic Acid 


•383 per cent. 

10-075 

5-010 

-322 

2-210 

1-820 

•100 

•230 

•035 

•023 

*001 

5-265 

7-780 

•037 

•084 

1*132 

1-052 

•120 

•0100 

•0064 
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It will be seen that this, like most Antigun soils not situ¬ 
ated on or near the limestone formation, is pool in catbonato 
of lime aiul phosphates. Its physical diameter, doubtless, fits 
it for pine apple cultivation. Pine apples will not tlnive in 
Antigua soils which, although possessing much the same chem¬ 
ical composition, differ in physical eomposition by containing 
more day than the above sample, inn will they do well in the 
limestone district where the soil-*, in addition to contain¬ 
ing considerable (plant ities of caibonate of lime and being 
often very friable, contain a laige piopottion of silt or clay. 
It would seem therelbie that it is the ph\si<al, lather 
tlmn the chemical, character ol the soil which laigely de¬ 
termines its fitness for pine apple glowing, and that it is essen¬ 
tial that there should be good drainage ami com plot (‘absence of 
stagnant water atomic! the toots. The whole structure of the 
plant indicates adaptation to a di v district. Its lea\Oi are nar- 
iow, their transpiration isrestiicted, and thej aieso placed as 
to conduct flic raiu which falls upon them to the base ot the 
plant, at the same time holding considerable quantities in the 
cup-like hollows formed by the oNer-lnpping leaf-bases. The 
root system is not extensive and its wants can be supplied by a 
scanty rainfall eaiefully conserved by a suitable leaf-system. 

Until quite recently the cult hat ion of the pine has been en¬ 
tirely in the bauds of the peasantry, but thoieaie indications 
that people, possessing greater resources, aie being attiactcd to 
the industry and some largei plantations arc being laid out. Con¬ 
sequently we may look for improvement and advance in almost 
all branches of the industry. The plots on which pine apples 
are to be planted are worked up by the peasants in the manner 
in which they cultivate tlieir lands for other crops. The land 
h forked but not made into ridges or banks as is the case for 
many crops. Manuring is seldom resorted to. As it is essential 
that the drainage should be \cry good, sloping ground is usual¬ 
ly chosen and the pine patches clothe the lower slopes of the 
hills, frequently running into steep positions. When thus 
steeply situated, eeitain soils, containing a perceptible quanti¬ 
ty of clay, aix' capable, ow ing to the thorough drainage, of bear¬ 
ing pines satisfactorily. These soils would bo unsuitable if 
situated in the lx>ttom of valleys or elsewhere on the level. 
Should there Ix k any great extension of pine growing theie are 
many other localities in Antigua equally well suited to the in¬ 
dustry as the one in which it is already established. The line 
of junction o£ the stultified and uustiatified volcanic rocks inns 
across the island in a direction from south-east to north-west, 
from English Uarlxmr to Five Islands Harbour, and along this 
well marked lino there are many places possessing all the neces¬ 
sary requirements. 

Pino apples are proimgated by means of sucker* obtained 
from older plants. Little or no care is exeicised in their selec¬ 
tion, they being taken from any convenient or neighbouring 
fiehl If pm chased, such suckers usually cost from Is. C d. to 
2a. per 100. They are set out in rows, which are usually from 
four to five feet apart, the plants being placed tw o to four feet 
apart in the row*, the distance varying accoiding to the fei’tili* 
ty of the plots, wider planting being preferable on richer soils. 
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No verj definite* rules govern the practice, but no doubt these 
mattcis v \ ill rereiv o mow attention in the future as the* work 
hill- into the hands of larger holders and becomes more syste¬ 
matic. U'ter a time, tin* plants thiow out ne*vv suckers and the 
gioiiiiil 1m comes more and moie coveicil until at last it becomes 
diilietilt to make* emt*\ wa\ into the plot without cutting a path. 
There lias been a tendency, on the part of some growers, to 
advise w ider planting ai a means of improvement, bill it is 
doiihtlul if this is lobe commended. Wide planting means 
increased cost of weeding. It must also be recognized that the 
natural habit of tho plant is to grow in dense clumps whereby 
tliebeainur shoots are prevented from falling sideways, thus 
shading one-half of the fruit and causing unequal ripening. 
Where \ ei y line table fruit is cultivated and individual care 
can he m\en to the plants these points are of little importance 
ami wale planting or cultivating in pots may prove remunera¬ 
tive, Ian when the pine apple is grown as a field crop the 
points mentioned above have considerable weight. Planting 
is kugeh ciiTied on during the moistcr months, from Novem- 
1 m>i to Ft biuaiw, hut it may be done throughout the year. 
The turn* of planting lias some hearing on the amount of 
weeding icquired. There is considerable variation in the length 
ultimo clapping between planting and the ripening of the 
Hist ciop. On poor lands it may be seven to eight months, 
while on rich laud the period may extend to eighteen months. 
At the lii-1 ciop each plant i»n> be expected to bear a fruit; at 
the second, owing to the increased number of plants by suek- 
enug, the* number of fruits per acre should bo doubled or 
trebled, ami should annually increase until about 1 ho iifth year 
when they may be expected to roach a maximum. The yield is 
vat in hie, ranging from 1,000 to 8,000 pines per aero. The first 
crops usually afford larger and softer pines ; the fruit of aubse- 
quont years being smaller, sweeter and firmer, lienee the pro¬ 
duce of a plot which has been for some time in bearing is 
better fitted for transport than the* softer pines of the first 
crop. 

The* h ugth of time elapsing lx*fote it heeomos necessary to 
teplaiit an> given area is vor> variable, ranging from throe to 
eight oi more >cars. It is dete*rmine<l by the size* and epmlity 
of the* fruit pioduerel, and thus really depends on the* fertility 
of the land. Vs lemg as a sufficient number e>f marketable 
|)inesaie produced the* plot is imelMiirhcd, but whe*n this is 
not tin* plot is dug up, the* gremnel tille»d and replanted with 
pines. I’-uallj an intervening cre>p ofswe*e*t pokitos is obtained 
before ie*p!anling tlu* pines, or the land is allowed le> remain 
fallow fen* a time while the cultivator seeks a new speit. 

Tlu* bulk of the fruit Is ready for gathering in May or June 
but a few pine*s are* obtainable all the year round. For export 
purposes the fruit is gathered when fully formed but still quite 
green. Being mainly a peasant Industry the facilities for 
handling anel transplanting the* fruit ait* defective, an the pines 
are fivquently grown in legalities far away from regular roads 
unei situated ujmn ste*ep hill siele*s. Some of the* xjinos are 
packed iu tho villages near English Harbour and are bent 
remnd to St. John's in small carts and em the backfl of donkeya, 
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and lioughL from tlio peasants by dealer* wlio make up small 
lots for shipment. In many instances the peasant ship* his 
own |)iii(‘s making up small lots ranging From twotosU bar¬ 
rels. In the course of handling before packing there is great 
risk of bruising the Fruit ami, unfortunately, insufficient earn 
is taken, as a rule, to avoid this. The pines ate packed firmly 
together, with no wrapping material of any kind, in Hour 
barrel* well ventilated with numerous holes in the sides and 
heads. A barrel will hold from four and a half to five and a 
half dozen, pines, according to size. Practically all the ship¬ 
ments are made by the lioyal Mail steamers to London, at 
fortnightly intervals. This constitutes one of the most serious 
drawbacks to the industry, as an interval of a fortnight is far 
too long fora successful fruit trade, much fruit maturing when 
there is no means of shipping. Consequently there is a ten¬ 
dency to include both o\cr-ripe and under-ripe limit in every 
shipment. Some means of shipping at least once a week is 
urgently needed. I understand that, during the coming seas¬ 
on, at tempts are to be made to ship, ritt Canada, by the Pick ford 
and Black Steamship Company which, if successful, will aiTord 
some relief. Complaints are frequent that the phics are not 
carefully handled and stored in transit, and that the mail 
steameis have no facilities for carrying fruit. On a few 
occasions, though not recently, I believe the mail steamers have 
been unable to carry the fruit owing to the excess of other 
cargo, and this has caused much loss amongst a poor class. It 
is very desirable that a repetition of this he avoided, and it 
is reasonable to ask that some guarantee l>e given that the 
ships will not shut out a perishable commodity which has this 
sole mode of arriving at its only market. The following par¬ 
ticulars as to cost, per barrel of about live dozen pines, of 
packing and transport have been supplied to me : 


Barrel 

Delivery at sea-board 
Drogherage to steamer 
Freight to London... 
Ijondon charges 


rf. 

7 

(1 

0 

6 8 
2 0 


Total . 


K*. 10 ( 1 . 


The local price of pine-, for shipment varies somewhat, 
according to the season, but may be taken at one to two shil¬ 
lings a dozen. The prices obtained in London vary greatly, 
depending in the main upon two factors, the condition of tlio 
pines on arrival and the supply of other English fruit in the 
market. The best prices for good, sound pines, are usually 
obtainable in May aud June, before English fruit is abundant. 
Frequently much of the fruit arrives in lioor condition, being 
either over ripe and rotten or else too green for sale. Duriug 
thin year prices have ranged from twelve to twenty-four 
shillings j>or barrel in louden. 

The whole of the Antigua shipments go to supply the 
Loudon coster trade, practically none getting into tlio hands of 
better class fruiterers. Tins trade should bo a remunerative 
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one and may be impious! in scleral directions, tho first re¬ 
quirement being a moans of shipping, not loss than oneo a 
week during tlio oiop season, which would tosiill in blotter and 
sounder fruit arming in the market. The fruit should aho he 
properly graded so that the various barrels contain fiuit fairly 
uniform in size. This is a difficult matter in the ease of small 
shipments, but improvements should be made as larger ship¬ 
ments are undertaken. It is found in pi notice that small fruit 
is often quite as lonmnerativo as large, owing to the greater 
number contained in a barrel, and to the fact that, for this 
trade, soundness and ripeness are more important than size. 
Probably tho barrel will for a long time remain the most con¬ 
venient package A considerable impetus might be given to 
this trade if some method of improving the moans of distribu¬ 
tion in England could lie found, as it seems highly probable 
that a ready sale for sound fiuit of this class would he found 
in the manufacturing dr-tiicts of the Midlands and the Neath 
of England. 

The question of improving tho pine industry by producing 
fine table fruit ior tale in tho shops opens up quite another 
field, and offeisthc piospect of a new industry to Antigua. 
To establish such a trade will be tlio work of time in which the 
Imperial Department of Agriculture may be able to render as¬ 
sistance to the larger groweis, from whom alone the initiathe 
must come, Diuiug the coming season efforts will he made to 
select fine table fruit and place it upon the market through 
such channels as will biing it under the notice of the fruiterer. 
Inquiries should be made as to the possibility of opening up a 
trade with France and Northern Europe, as there would be no 
more difficulty experienced in getting fruit to Cherbourg than 
to London as the Royal Mail steamers call at that port also. 

It is uncertain what is the precise variety of pino apple 
grown in Antigua. The fruit is conical, bright yellow when 
fully ripe, weighing from one and a half to live pounds, tiro eyes 
are somewhat deep and the flavour is good, sweet, and pleas¬ 
antly acid. The leaves of the plant vaiy according to age and 
situation, but are generally reddish green and well armed with 
prickles along the margin. From a return, supplied by one of 
the largest shippers, I find that ninety-five ]>oi cent, of the pines 
shipped vary from one to two pounds in weight. With the 
assistance of the imperial Department of Agriculture, experi¬ 
ments on the cultivation and manuring of other varieties of tho 
fruit are being carried out, but, at present, those efforts are 
not sufficiently advanced for any opinion to bo formed as to 
their final success. 

Some of the pests and diseases attacking the pine apple 
require further attention. One or two scale insects are present 
but they do not appear to be doing much harm. One form of 
disease, which appears to be of a fungoid nature, and is probably 
induced by insect attacks, is somewhat common. It is very 
desirable that this should be thoroughly investigated and 
remedies sought for. When attacked by this disease the fruit 
shows little external indication, but when a ripe fruit, thus 
affected, is cut across, black patches are found in the pulp 



110 


which have been pul down to over-ripeness but tlioiv is little 
doubt, in my mind, that it is a specific disease and that the bad 
condition in which much of the fruit arrives in Ijoudou i-. due 
to this cause. 

In order that the industry may attain its fullest develop¬ 
ment it is desirable that there should be some meaus of 
disposing of the ft nil more frequently than once a week and, 
iu this connection, one's thoughts naturally turn to the practi¬ 
cability of canning. If this is to he carried on successfully it 
must be* done on a large scale, when it should prove a remuner¬ 
ative undertaking. I see no reason why some enterprising 
individual should not enter into contracts for a supply of ftuit 
and set up a canning factory in the pine-growing district. 
There Mould bo no difficulty in obtaining a supply of suitable 
sugar at low rates, and contracts for fruit could be readily 
made. Such a factory would give a great impetus to the 
cultivation of the fruit and improve the quality and quantity 
of the fruit shipped. 

The following table gives the total value of ‘‘Fresh 
Fiuits and Vegetables ” exported from Antigua and l he amount 
exported to the United Kingdom. In eacli case the export 
consists almost entirely of pine apples : 



Total fruit and 

Amount exported 

Year. 

vegetables 

to the United 

exported, (chielly 

Kingdom (chief¬ 


pine apple-). 

ly pino applea). 


£ 

£ 

1801 ... 

... 1,180 

1,135 

1802 ... 

810 . 

521 

1893 .. 

0(10 . 

806 

1801 ... 

542 . 

182 

1805 ... 

... 1,120 

1,070 

1800 ... 

. 1,301 . 

. . 1,24(1 

1807 ... 

... 1,111 . 

... 1,000 

1898 ... 

... 1,201 . 

713 

1890 ... 

... 2,051 . 

1,101 

The average 

animal rainiall during tin* 

period for ultieli 


these returns arc given was thirty-six inches, the minimum 
being thirty-two inches in 181)5, and the maximum forty-eight 
inches in 1800. 


DISCUSSION. 

Mr. Sharp (Jamaica) : 1 have listened with great interest 
to the paper which has been road by Mr. Watts. The system 
of pine cultivation adopted iu Antigua is quite different from 
that iu Jamaica. Wo are at present engaged in cultivating the 
smooth Cayenne variety, a pine which cannot be grown from 





a ratoon as seems lobe the custom with the Antigua vaiictios 
This eouhl never be done with the smooth ('avenue which 
often weighs fioin ten to lift ten pounds, and which if mown 
fiom a side-shoot of the motliei plant would be Inouglit to (he 
Kiomul by its own weight, thus des(iopnt» the colon* which is 
absolutely necessary in a “ fancy ” June, lienee we aie bound in 
Jamaica ill ways to glow eaeli fiuit lioni a “ plant." 

With iega .1 d to the pit paiation oft lie soil andtheeondi 
tions ncccssiuy for successful pine cultivation, I may sa.\ that 
slopes aie much better than Hat land, alloiding bet lei facilities 
fordiainago. With iogard to planting wemakeoui beds slightly 
o\al aud plant four urns of pines down each bed. Kxpeiicnce 
has shown that thefeedus of the pine do not tiavel very fai, 
and theieforo we make the rows three feet apart and plant the 
pines fifteen inches aptut in each tow. We also carefully 
remove befoiehand the leaf-shealhs fiom tlie baseol the sucker 
so as to allow the roots to mow out at 1 Iuht angles. II this is 
notattended to and the planl is unable to throw oil the sheath, 
the loots eaily tend to become tangled and often twist around 
the plant, which although apparently healthy loi some time, 
will sicken and die when the time for icpioduction airives, 
Theie are three kinds ofsmkcis which may be planted the 
crown or head of the pine, the suckeis which mow at the b«i>o 
of the fiuit, and those whh h mow on the mother plant. We 
find if the crown takes twenty-one months to bear, the suckeis 
fiom the base will take fifteen months, and those from the 
mother plant about twelve months. Aloi cover, in selecting 
plants a sucker of medium si/a and good \ itality is more likely 
to pioducc a well-shaped pine than a huge sucker. Another 
impoitnnt point is to know when the pines aie ready to be 
reaped. The method adopted in Jamaica is to leinove the 
scale from the eye of the fruit. If the scale comes away fairly 
readily, without bruising the liiul, wo know that the fruit is 
fit to bo leaped and will not shiink nftciwaids. The great 
object in pine cultivation is to produce a fiuit large enough to 
demand a good price. There is one mat ket foi [lines used in 
making preset ves, one for ordinal.\ table pines, and another 
for fancy pines. The value of the hit ter tests on appearance 
and not on taste. 

The Jamaica pines ate now Mcding \eiy licely. and I 
would suggest the possibility ol earning out experiments in 
cross-fertili sat ion with a view of piodttcmg a pm led pine 
suitable for the highest class maiket. If the (onditions in 
Antigua aie suited to the piodudiou of pines I think it will 
pay the island to send some o! their people to Jamaica to take 
lessons in growing the best pines. If they do so, I should be 
happy to give them all the assistime and inhumation in my 
power. 

Tnrc President : Mr. Watts papoi baboon useful if only 
in bringing befoie the (\mfomiee the valuable icmaiks that 
have just fallen fxotu Mr. Sharp. The latter appears to have 
thoroughly studied the subject and has contributed a most 
interesting account of the pine iudusliy in Jamaica. 1 am glad 
to find that he advocates close planting in beds aud d is tin* 
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guishesclearly the relative value, from the crop point of view* 
of the various suekers to lie ir-ed. The earefill removal (it the 
leaf 1 mi sen from the Mickcrs. before they are planted, is a very 
important operation. The neglect of t liK has no (lnu)>l sciioii'ily 
affected experiments in localities where pine apple cultivation, 
has not hitherto been successfully carried on. The ciremu- 
stanees in Antigua and Jamaica aiv «o entirely difTerent that 
it is impossible to compute them. The chief defects at Antigua 
are the proper selection and packing of tin* fruit. It is custom¬ 
ary to pack in barrets and this at once mulcts it impossible to 
deliver lirst class fruit in European. and Amriieau markets, f 
strongly recommend that an attempt he made to ship a certain 
quantity of selected fiuit in small eases similar to those in use 
at St. Michael. I purchased a ease of St. Michael pine apples 
in London in October last and it was sent out to Antigua where 
it arrived with the fruit iu excellent condition. The fruits were 
exhibited at St. .Johns, and I trust they served as a very useful 
object lesson to the shippers of that city. There* must be a 
considerable amount of vitality in the pine apple industry at 
Antigua, For, in spite of numerous disadvantages, it has mu \ hod 
for many years. It is confined to one district of the island and 
i& earned on almost entirely by small cultivators. I trust that 
Mr. Watts' in!cresting paper will Ik* the mraih of drawing 
attention to this industry, and that something of a useful and 
practical character will be attempted in connection with it 
during the next season. 


THE MARINE RESOURCES OP THE BRITISH 
WEST INDIES. 

uv m. i >i mu dun, pii n., a.u.c.s.. 

Curator of tin* Museum of tin* Institute of Jamaica. 

An explanation is necessary for tin* introduction at an 
Agricultural Conference of a paper on tin* resources of the sea. 
Among all the industries of tin* West Indies (hat of ngrieultme 
undoubtedly predominates, and (here is every indication that 
it will thus continue, and its development constitute < he prin¬ 
cipal means of raising tin* islands from their present depressed 
condition. Tin* establishment of thiH Imperial Department of 
Agriculture and the prcscMiec of so many Government officials 
and others associated with agriculture, arc indicative of the 
supremo importance attached to the potentialities of the 
soil in these* western possessions of the British Empire. Still, 
with the exception of British Guiana and British Honduras, 
the Colonies here represented are all islands surrounded by 
tropical seas teeming with fish and other forms of life, and 
\iton the two Colonies excepted have extended sea-Iwxmls. The 
evilization of their marine resources already plays some limited 



pari in the maintenance ot tin 1 Dolonies, hui now here on an t v 
organized scale, in >1 havc nn\ oih<rlh*ui pmnlo attempt i Immmi 
made towmd') the ciicomagemenl and development of fisheries. 
While so nmc*li attention is being du eeled towards the mi 
proven unit of the piodurts of I he land, m t \ object in bringing 
this paper be foie ,\ on is (o diow (hit I In potentialitie-i of the 
son likewise call I'oi eonsidei.it 1 ni, and Hint theii encniuage- 
meat will, in all likelihood, > leld lesull of pioport innate value. 
Further, should any attempt be made to institute maiine 
invent illations, the Impel ml Depai t nient of Vgnculture would 
seem to be the oigaiii/itinii with w hit h it eould best be 
associated, siieh a eomhiimtiou of agricultural ami aqui-cultural 
elToifc being already tollowed in (\ipe Colony. 

Kveiywheie attention i-* being directed to the.development 
and utilization oi the latent u^oniws of the sea. flea reely a 
eountiy of any impoitanee, possessed of a sea-board, but has 
some department charged with the eetmomie inv estimation of 
its submerged territoiies and the aitdieiul cultivation of many 
species of fish, lobsters, oysters, and sponges is in places carried 
out an ith the same degree ot care as that of land crops. Aqui- 
culture lias become a iccogiiUtsl industry, just as much us 
agriculture. I need not do moie than recall the splendid work 
in almost eveiy department of llsheries aeeoinplished by the 
U.S. Fishery Commission in comhin ition with the efforts of the 
individual States, thehatchei ies of cod and lobsleis in British 
North America, the general elforlh of tin 4 Scotch and Irish 
Fishery Boards, the various county schemes (notably those of 
Lancashire and Northumberland) in England, the extensive 
oyster and mussed cultures of the west coast of France, and the 
more recent results at Cape Colony and Australia. Three or 
four years ago the fishery industry of Cape Colony was bias 
primitive a stage as that of 1 he West Indies, small boats and 
hand-lines being the chief implements used. To-day, as a 
icsult of the investigations camied out under the direction of 
a marine biologist, ns a suh-division of the work of the Depart¬ 
ment of Agriculture, a vast enterprise has been built up, and 
Law ling areas of over a thousand square miles lmve been 
discovered, and are rapidly becoming an important source of 
wealth aud food supply to the Colony. Stimulated by the 
success at the (Jape a sum of mono) lias been set aside for the 
purpose of conducting fishery investigations in the waters 
around New South Wales, and the experiment so far lias been 
a success. Coming within the West Indian area we Hud that 
the island of Poito Jtico hod scarcely passed, under the control 
of the United States before the Fishery Commission steamer 
‘‘ Fish Hawk” was despatched to investigate the possibilities of 
its burroundiug waters, ami the preparation of an elaborate 
report upon the material collected is now in progress. 


FISHERIES IN TITE WEST INDIES. 

Toa limited degree fishing is carried on around all the 
West Indian i&lands, and much of the fresh fish is considered by 
Europeans and Americans to be of excellent quality. The 
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methods of c.ipluie employed are somewhat primitive in. 
character, and in no iiM nice n ad\ mt.iue taken of modern 
iinpio\enients. The quantilv n!‘ lish caught is nuely mote than 
sufficient to -atM} local demands foi the flesh arti<*le, while 
no pio\ ision is made to supph horn lo<al bailees tho dlied, 
salted, or pickled lish to iinuhin itqiie-l. At the outset we 
aie confronted with (lie anomalous (oudition that the West 
Indies me small islands, sutiounded b,\ wide seas inhabited by 
large numbeis of edibh li li, and jet an mormons impoit trade 
in salt lish is rallied on. In Jamaica tin* \nine of impoited 
fish for <lie last linaneial >eai was LI 17,110, lkulmdos 4:iS7,7(K), 
Ihitish (iuiana l! in,SDN, and (henada 02,087. The import 
statistics of the non Ihifish inlands of l\>ito Hico and Ouba 
reveal corresponding amounts. The salt lish eomes mainly 
from Ihitish North Ameiiea New fotmdlaud and Nova Scotia— 
and thioiighout the We it Indies constitutes a very important 
article of food of the peasant classes. In view of this demand 
the problem whieh natuinlly presents itself is whether some 
effort should be not made to utilizes toagieafer degree than 
at piesent, the imtiuul ic-oums of the islands. 

I have briefly summarized In low, from Colonial Reports 
and other sources, the present condition of the fisheries of the 
\arious islands of tin* IhitMi West Indies, and later, some 
aecount of the maimer in which the industi ies are conducted, 
with suggestions for their improvement. In a few r instances 
only are the maiine products of any e\port value to the 
Colonies, and, therefore, fur the most part, no statistics are 
available as to their cpiantity and worth. 

,i VMAir 

The island of Jamaica has an area. of 1,207 square miles, and 
a coast line* of about 1(K) miles, accessible, at neatly ail points, 
for fishing purposes. The industry Is carried oil at most of the 
towns and villages round the coast, lm< the amount offresh fish 
obtained is insufficient to supply the demand of a population of 
about 700,000, while lit tie attention is given to the preservation 
of any surplus llsli, Wishing is maiul.v earned on hy means of 
wicker-work pots, seine nets, long lines, and hand lines, but in 
no case on an e\iensi\e scale. MXccpI in seine net opeiations, 
there is little or no combination among the fishermen, and 
apparently the present methods do not admit of much improve¬ 
ment in this respect, experiments were undertaken, three 
years ago, to determine the suitability of the waters around 
Jamaica for trawling and long-line fishing, as these methods are 
followed in British seas. The result-, however, wore not 
encouraging, and are discussed later. The fish obtained around 
Jamaica is of good quality, the most usual and common being 
various species of snappers (yellow -tail (Ocyurua 
chvynuvuH), grunts ( IT<vn\tdon ^drummers ( 1m vim uh, Micvopoyon) 
silks (Tvopifliniun dvnltttm 0 , King fish, and June fish. Rivor 
and marine fishing for mullets (Mityil), ealipevcis, aud snook 
(Conivopomtin), are pursued to a limited extent. The average 
price of fresh fish in Kingston is high, being usually sixpence, 
per pound. 
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An enormous iinpoi l trade is conducted in dried and pre¬ 
served fish. In a papei on Janniru Fisheries, in the Jamaica 
UamUnmh for 1 SSI, (he yeaily Milne of the fish caught h esti- 
milled at only $10,000, while the Millie of the impoit^ of emed 
fish was 1 lieu neailv $200,000. Thu yeai the Milueofeuied lisli 
impoilerl \\h Cl 17.1 10,distributed ns follows : Viewi\os (pick 
led), C0/J7S; lienmgi (smoked), CSS7 ; miscellaneous (pickled), 
sa'mon (siunkid), C10;diiedoi *-nlt<*d lish, Cll 1,017 ; hee¬ 
ling'-. (pickled). Cl 7,77)0; mackeiels (pickled), Cl, 707 ; salmon 
(pickled), £‘2,010. The\aIuoof the inipmted fell is thus four 
to the tunes greater than that of the fish caught locally. 

Jamaica is also the centre of tho West Indian tuitie trade, 
winch emhiaces both the gieon turtle, used as focxl, and the 
shell of the hawks bill, employed for purposes of ornamentation. 
The given tin lie is obtained mainly by the fishermen of the 
Cayman Islands fiom around the Mosquito Const of Contiul 
America, and is (nought to Kingston, where it is kept alive in 
1 craw N,” and shipped to Kngluud as required. The value of the 
green tin tie expoi ted last year was £7,218, and that of the tor¬ 
toiseshell £1,003. In view of the diminution in the supply 
which U now being felt, I suggest Inter that the artificial liateli- 
ingand leaiing of both the green turtle and the havvksbiil 
should be uiidei taken under Covernmeut supervision. 

At a certain season of the year, March to July, or oven 
Inter, a small trade in the so-called “ booby egg,” is carried on 
between Jamaica and the outlying Pedro and Morant Cays, 
On those isolated islands thousands of eggs are laid by the 
“ sooty tern” or u egg bird” (fitenia J'uUguum, Cmol.) and the 
u noddy,” {Amm htollAw*, Linn.) These are shipped in boxes 
of 1,000 each, as many as 200 or 300 boxes being obtained in one 
season,all of winch arc retailed in Kingston. The annual value 
of tlu* egg-, is nearly £300. 

Other minor marine products used as food in Jamaica are 
oysters, eonchs, lobsters, crabs, cray-lish. and even the octopus. 

B\Kll\I)OS. 

Tho island of llarbados is justly celebrated for its large fly- 
iug-fish industry. This, along with tho general fishery opera¬ 
tions, is mainly in tlu* luinds of the poorer classes. Approx i- 
200 l)oa Vl nvi% *™pl<>y«l f whose* crows number about 
1,000 iieisons. The sale of the fish also furnishes employment 
^ largo nmiihcr, the whole supply being locally consumed. 
Fish Lorms a very important staple foexi of tlu* peasantry dur¬ 
ing a large part of tho year. Two very small whale-fishing ven¬ 
tures nre also carried on, the joint exportation of which in 181)0 
ammmtwl to 254 barrels oF oil. An interesting account of the 
Jushmeh of Barbados was prepared by Captain F.K. Barton, 
and pupated as evidence bofoi-o the West India Royal Oommis- 
siunoriKfli. For purposes of ready reference tiio ro|>ort is re- 
punted as Appendix A. to the present }>apei\ Captain Barton 
therein describes tho Barbados Fisheries under throe divia 
8ions: - 

1 “Driving,” the method in vogue of taking flying-fish 



(RvcorhiH JMwrti), including the capture at tho same time of 
various huge fisli, tho most numerous of wliioli is the [so-called] 
dolphin (Carna <tor«<lo). 

2. Line fishing. (a) Snappcring (Afrso^rion vJn i/aunts). 

(h) Brimming {<U li/jnpWs/rs wuhttiiH), 

3 “ Sea-egging." (Hchuuitt, etc.). 

Under tho last heading aro included tho lish tain on hy soine 
nets and in lish pot-. The < pin lit it > t Ini*- obtained is inconsider¬ 
able. Tho llying-lisli imlust ly U estimated to yiold annually 
£111,000. tho lino llsliing £2,500, andsoa egging Cl,000, a total of 
£10,500. Within tho last fow t \oai's tho sea-egg industry in 
Barbados ha 1 -become decadent owing to excessive collecting, 
and, at tho request of tho ilouso of Assembly, I have prepared 
a special roiiort on tho subject. This is reprinted in Appendix 
0 . 

n Ml AM AS. 

Tho gathering of sponges in tho shallow waters surround¬ 
ing tho Bahama Islands, thoir proparation for tho market, and 
tlnally thoir export lo foreign countries is hy far tho greatest 
industry of which tho Colony can boast. In ISOS tho export of 
sponge to tho United Kingdom and tho UnitedStatesamounted 
to 081,135 pounds weight, \allied at £07,512. The industry is 
described more fully later. Wishing is also carried on to supply 
tlio local requirements for fresh fish. 

MCHWARI) ISLANDS. 

Fishing i« largely carried on around all the Leeward Islands 
but, ns elsewhere, not on any organized scab*. The Colonial 
Report ou the condition of the Virgin Islands during 184)7 
state-, that the lisherie- there suffer, like fruit growing, from 
want of eheapand rapid transit. Santa Cruz and many of the 
other islands have a large* demand for locally cured and also 
fresh fish. No doubt a similar requirement exists in many 
places too distant for the small sloops used hero to reach, 
and a large market would ho opened to the fishermen if some 
form of steam communication were at their disposal. Grenada 
has an export trade of turtle shell over £100, and St. Lucia of 
oxer £100. 


TRINIDAD AND TOUAOO. 

Fishing is carried on around Trinidad and Tobago much as 
in Jamaica. Oysteis are plentiful, and are said to be good 
eating. Tho manatee or “sea-cow" is occasionally caught. A 
large quantity of whale oil is sent to the fjondon maikets, 
where it is used for various commercial purposes. It is worth 
from £11 to £18 per ton. 


HT. VINCKNT. 

Small fishery operations, as xvell as those involved iutho 
preparation of whale oil and shark oil, are followed around 
$t. Vincent. 



BKITI8II (MTIANA. 


The Colonial Hearts of British (Jumna Mate that an abund¬ 
ance of fish occurs in the waters of the Colony, but, as an 
industrial pursuit, fishing iH roiiiparali\cly neglected. Deep- 
sea fishing luis been established, and the market is well sup¬ 
plied with grouper, dolphin, ml snapper, etc. 

BRITISH HONDURAS. 

The fishery industry along the sou-border of British Hon¬ 
duras is only of sufficient importance to supply wlmt is required 
for the daily and local market. 


PRINCIPAL MARINE 11KHOITHOHH. 

I purpose now to give a short description of the differ¬ 
ent marine potentialities of the West Indies, with suggestions 
for their possible development, 

MAMMAUS. 

The aquatic mammals which call for any economic con¬ 
sideration in the West Indies arc* the scabs, the Cetacea 
(including whales, dolphins, and porpoises), and the Sircnia, 
(represented by the manatee.) 

HHALS. 

So far as the seals ara concerned their interest to-day is 
mainly historical. A West Indian seal, Monachu « topical in, 
was living in some* abundance at the time of the discovery of 
the islands by Columbus, probably extending its range from 
the Bahamas to the coast of Yucatan and Honduras in 
Central America. Even in 1707 Sir Hans Sloane writes: 
“The Bahama islands arc flllocl with seals; sometimes fisher¬ 
men will catch 100 in a night. They try to melt them and 
bring off their oyl for lamps to the islands.” The oil industry, 
however, seems to lutve nearly exterminated the West Indian 
seal, for the animal has been almost unknown since Sloune’s 
time. It is still represented around some of the less frequented 
islands, for in Gosse's time (181 MO) a specimen was obtained 
from the Pedro Cays, and in 1800 upwards of forty specimens 
were captured around a few uninhabited coral islands between 
Yucatan and Florida, two living examples being secured for 
the Zoological Park, Washington. 

OBTAOHA. 

The whale oil industry is still carried on to a small degree 
around some of the islands of the Lesser Antilles though in 
times past it was of much greater importance. Goase mentions 
that an old history (1785) of St* Domingo records that os many 
as five and twenty vessels from the North American States 
could be seen near Jacmel fishhing for cochelot whales, the 
whole of the fishermen resorting to Turk’s Island to boil 
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their oil. The Bahama wlinle fisheries for the speira whale 
(Phyxclor muvracppluihix)* wereaNo celebrated in former day®. 
The odoriferous “ ambergris,”at one time used in medicine and 
now in perfumery, is a concretion formed in the intestine of 
the sperm 'whale, and is occasionally found on the coasts of 
the Bahama islands. 

Companies of dolphins are often seen traversing the length 
of Kingston Harbour, but no attempt is ever made to secure 
them. 


HltENfA. 

, Though less numerous than formerly, manatees or “sea- 
cows” are still occasionally fouud in the bays, lagoons, and 
estuaries of some of the West Indian islands, and at various 
spots on the Atlantic coast of America, from Florida as far 
south as the great rivers of Brazil. Specimens are now and 
then met with around the shores of Jamaica, where they browse 
maiuly upon the “turtle grass " (ThaUtxnift tentiKlhnun, Ron.). 
During the past ten years eight have been captured in 
the vicinity of Old Harbour. One secured in Old Harbour 
Bay, three years ago, was nearly eleven feet long. The flesh 
of this was sold in the neighbourhood at fourpence a pound, the 
fortunate fisherman realizing £8. Oosse quotes that a large 
sea-cow would sell in Kingston in his time for £18 sterling and 
that in Fort Royal the meat sold at ninopence a pound. Being, 
like moat mammals, very slow breeders there does not api>ear to 
lie any means by which the number of manatees may be increas¬ 
ed, so as to become of greater economic im]w>rtance. 

Another representative of the Sirenia, the dugoug, occurs 
in some abundance in certain parts of the Pacific Ocean, and 
possesses an important economic value. 

TURTLE. 

To a greater or less degree, turtle are caught around 
all the islands of the West Indies, though at the present 
day they are met with, in quantity, only along the less 
frequented Days mid sea-coasts. During the turtle 4 season 
the fishermen visit these remote ai>ots, and bring their 
captures to the larger islands for sale and distribution. Ja¬ 
maica is the principal centre of the West Indian turtle trade, 
the exports for last year amounting to about £10,000. The 
industry is concerned mainly with the two well-known species 
of turtle: the green turtle (Chelone midas) and the liawkshill 
(Chelone imbrieata). That connected with the green turtle 
consists in the capturing, “crawling,” and shipping of the live 
turtle, and also the drying and preservation of certain parts 
of the dead animal. The operations associated with the 
hawksbill are mainly the capturing of the turtle and the 
stripping off and exportation of the shell. The fish-eating 
loggerhead (Thalanxoohelys caretta) plays an unimportant part, 
its shell being of small value and its flesh but rarely eaten. 
The green turtle is occasionally caught in Jamaica, especially 
along the sandy coasts of the north side, when coming ashore 
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to lay its onus. Tlieie is eiidenoe, ns is oho the ease in the 
othei West Indian islands, that in times past the numbeis 
wmo much gienter. Foi the most part tin* supply is non 
obtained fiom mound the (’ays and mainland of the Mosquito 
(’oast of Coutial America; small numbers alsocomo fiom Cuba 
and the outlyiug Cays, such ns Pedro and Mornut. The trade 
is mostly in the hands of the ciews of small schooners from 
the Cayman Hands, between twenty and thirty vessels being 
employed. During the season these visit tin* Mosquito Coast, 
spend a month or more in eaptnring the turtle, place them in 
“ crawls” tit Cavman, and later bring them to Knighton, where 
they aie again “ craw led,” and finally shipped alive to Kugland 
as required. By this airangement the supply is constant the 
whole year round, landed in Jamaica, n good-sized green 
tmtle is to-day wenth 24s. to 30*.; « tax, of 2a. per head, having 
to be paid the Mosquito Government. A few hnw'kshill aie 
geueuilly captured along with tin* green turtle. The local 
value of their shell varies greatly, ranging from 10#. to 20#. a 
ixmnd. 

Notwithstanding the prolific natuie of the turtle theiv is 
an e\ident diminution in the supply, and tlie Kingston mer¬ 
chants arc never able to obtain sufficient to meet the demands 
tor export. But the habits of the green turtle and the hawks- 
bill me such ns to lead one to expect that tlieir hatching and 
rearing would readily permit of control. In view of the 
greater scarcity which in time must result from the ceaseless 
capture of the adults, before they have had tune to lay their 
eggs, it becomes a question for serious consideration whether 
measures should not be taken with a view' to the rearing of 
tut tic and the placing of their haunts under supervision. The 
female turtle lays fioni 200 to 50(1 eggs during a season, most 
of which are successfully hatched ; hut once the young are free 
they are subject to innumeiable enemies, both before they 
teach the sea and after, so that an extremely small percentage 
attain maturity. If, however, they were reared under contiol 
up to a certain size, and then set free in the surrounding 
waters, undoubtedly there would, within a short period, be a 
vast increase in number.-. Once such operations had passed 
the experimental stage, it would probably lx* found advisable 
for the Government to confer cer tain rights and privileges on 
the limited areas occupied by the turtle, and lease these for 
nn annual amount, or place a tax upon each animal shipped, as 
is done by the Central American Governments. Although no 
very reliable data are available, yet, from certain experiments 
and observations, there seems reason for supposing that turtles 
grow rapidly. If artificially tended for a period of two or 
three months they would be beyond their most critical time of 
life and could then be set free. Prom their rate of growth it is 
expected they would be large enough for market within two or 
three years. Although a certain atnouut of promiscuous dis¬ 
tribution of the large specimens takes place, they appear on 
the whole to keep to the vicinity of their birth. An interest¬ 
ing proof of this occurred a few years ago in connection with 
a large consignment of Mosquito turtle confined within a crawl 
in Kingston. One night a severe storm destroyed the crawl. 
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and thetm tie, each of which btandod wItli the dUtinctivo 
inaikoftln ownoi, weio l i In‘in ted and scatteicd 1hem*.i‘lve-» 
broadcast. In subsequent capture-. around the mainland of 
Central America many of those branded turtle were again 
caught and once more offered for bale in Kingston. The liber¬ 
ated turtle must have travelled across the Caribbean Sea from 
Jamaica to the Mosquito Coast, the place of their birth, a 
distance of four or live hundred miles. 

The best method of trnuspoitation of live turtle is also a 
subject of great concern in the West Indies, and has long 
called for thorough scientific enquiry on tho spot. The mor¬ 
tality, between capture and landing in England, varies from 
25 to 50 per cent, and is a source of great loss and anxiety to 
all concerned. Tho largest shipper of turtle in Jamaica and 
the Superintendent of the Royal Mail Steamship Co. have ex¬ 
pressed to me the great boon which would be conferred upon 
the trade if investigations could be carried out and results 
obtained whereby the mortality could bo leduccd. Hitherto 
the various precautionary methods employed in shipp* ng seem 
so haphazard ill their results that ail interested aio uncertain 
as to which plan is most suitable. Evidently to arrive at any 
satisfactory solution it will bo necessary to follow the live 
animals from their capture to deliveiy. No doubt the lough 
ti*eatment to which they aro subjected, extending over a good 
portion of a year, is responsible for some of the loss ; but the 
wliolequestiou calls for careful investigation. 

fishing, 

Tho extremely brief notes already given of the present 
condition of the Fishery industry around the various West 
Indian islands suffice to indicate that, while some attention is 
everywhere given by the poorer classes to the possibilities of 
the sea, fibbing, as underbtood elsewhere, is comparatively 
neglected and undeveloped. Yet, no one acquainted with the 
fish life of the Caribbean Sea, can have any doubt as to its 
great abundance, and its capability of forming the basis of a 
largo industry, if this be encouraged along right lines. 

Though the fisheries of the West Indies may never attain 
anything like the proportions characteristic of temperate 
legions, w r ith their vast supplies of cod, mackerel, herring, and 
allied fibli, yet tlieie is every indication that a study and better 
knowledge of the habits and life-history of the fish, the condi¬ 
tions under which they occur, along with experiments as to the 
best means of capturing and curing them, will result in the 
extension of the industry, and thus in the supplanting, in some 
measuie, of the imported cured fish by the native product. 
Experiments have already proved that the introduction of 
purely northern methods, without reference to the peculiar 
tropical conditions will not meet with the greatest success. Any 
improvement must in a laige mcasine, be tlie i esult of local 
knowledge and investigation, As already mentioned, import¬ 
ant fishery operations w r ei*o carried ouc in Jamaican waters 
three years ago. The results are very significant, and will need 
to be taken into account in any future attempt to develop the 
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fisheries ol the West Indies ns n whole. A London Syndicate 
was foimed to examine the possibilities of establishing, in the 
('niihhcmi Seas, a lisheiy industiy cm <i huge scale. A repent 
ha*-boon published nheatly upon the operations, and is lieie 
i (‘produced as Appendix B. Modern means of ftsli capture 
were employed, consisting of otter trawl, long lines, and pots. 
The \euture was not a success, and being only a private under¬ 
taking, its efloits wire suspended too eaily to afford conolusi\o 
evidence of the actual potentialities of the area investigated. 
The operations have demonstrated only one important fact, 
namely, the limited use which can be made of the trawl in 
ti opieal as compared with temperate seas, owiug to the presence 
of large areas of coral growth on the &ea floor, and perhaps, to 
a deficiency of bottom flat-fish. Wherever coral is plentiful, 
ti an ling is found to be impossible, and aiound Jamaica it is 
doubtful if any extensive banks exist which are not thus 
o\eigrown. A few trawling areas of limited extent were 
discovered duiing the local experiments, and investigations 
might reveal yet more around other islands. Theie appears, 
however, in tropical seas, to be a paucity of bottom flat-flsli 
sole, plaice, turbot, flounder such as are obtained by trawling 
in northern seas * Hole, and several other Pleuronectids, occur 
in the West Indies, but apparently never iu abundance. The 
intricacies of coral growth are, however, a very favourite 
icsortroi numerous other species. All writers on coral reefs 
have extolled the abundance and beauty of these fish, which 
die readily secured by lines and pot-.. 

Liue-fisliiiig, as far as a depth of 200 fathoms, is very 
successful, but the length of line employed with advantage can 
never equal that of temperate seas. Predoceoiih fishes, such as 
sharks and barracoutas (Sphyraenct pieuda), are very plentiful 
in warmer waters, and fish caught on long lines are very apt 
to be suupped off by these monsters. The use of the seine and 
other nets along the &liores and shallow banks is very profitable. 
Schools of migratory fish- herring, June fish, jack, sea-mullet 
are met with, but of their habits not much is known, nor the 
best means of capturing them, nor of preserving them when 
obtained iu quantity. The last remark has also a special appli¬ 
cation to the flying-fish of Barbados. 

. Throughout the West Indies the fishery industry is mainly 
in the hands of the natives, and is conducted without much 
organization, capital, or enterprise, and, if left thus, develop¬ 
ment appears practically impossible. In most casei* the fisher¬ 
men are content to earn merely enough to maintain existence, 


Sa'di© Kent finds practically the same conditions in the tiontaal 
waters of Queensland. In The Gnat Banur 7^y, p. 8U, hei^mwks?- 
ot dsh that Is likely to prove remunerative 

Iia,?ner ni ? s ?? tlall £ * mo ? g the intr “« ie Channel of the 

*JJ*dibron to the sea bottom being too rough and uneven for the 

l?* trdW , 1 111616 S8 an ^sufficiency of that particular 
hbh i?. u £ h 48 ®°i es » burbot, brill, plaice, skate, and gmnards, of 
which constitute the main harvest of the trawl fisher In 
vS' 6 *?’ Experiments with the trawl were conducted by the 
J]?* M ? relon and Cleveland Bays. The results obtained however 

oftommertSa^flS!™*‘ 0,entm °P 010 * oIvlew > y leWedim * or no materials 
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aud hence the calling is followed in a very desultory man up r. 
The prices realized for fresh fish arc generally high, and a few 
clays’ labour is sufficient to provide the fisherman for the 
lemaiuder of the week with the few necessaries of tropical life. 
Any encouragement of the fisheries should, to my mind, aim at 
the gradual introduction of more combination and capital, such 
as are available for the industry elsewhere. This would, 
undoubtedly, do much to introduce superior methods more 
regular application, and move perfect utilization of the results. 

The method of fishing, much practised in American rivers 
and lakes, and known as stake-net fishing, has lately been In¬ 
troduced into Jamaica, and pi onuses to be successful. The net 
is permanently fixed, and consists of a long loader supported by 
piles, and at one or both ends of the leader is a largo trap, open 
at the mouth. The leader stretches for 500 feet or more across 
any course usually followed by fish ; these then swim along tlie 
obstruction until they reach the trap or crib, through the 
mouth of which they pass. The fish thus caught accumulate 
in tlie large pot and can be taken out alive as required. So fur. 
the operations iu Jamaica have been experimental, but they 
have proved so satisfactory that it is proposed to lay down iu 
Kingston Harbour a full system of the nets. A special Order 
in Privy Council was lately passed affording privileges and 
protection to the owners (Appendix D). The initial cost of 
purchase and erecting a system of say half-a-dozou of these 
nets amounts to £300 or £400, but, once established, the roturns 
are large, for the processes of collecting the fish and keeping 
the nets in order cau be conducted at a comparatively small 
cost. Tlie method seems specially fitted for the many quiet 
bays and lagoons of the West Indies traversed by schools of 
fish, and will probably be found useful for securing the fish 
among the coral reefs. It admits of proper supervision, which 
is not the case with the other methods of fishing at prescut 
followed. I feel convinced that, once the plan has been de¬ 
monstrated to be successful throughout, it will be worthy of 
adoption by many property owners who at present find diffi¬ 
culty in securing remunerative employment for their capital 
and energy. There is also every reason to expect that a few 
such systems established at the most favourable spots would 
soon result in the capline of more fresh fish than is required 
locally, and would thus lead to the development of fish-curing 
stations. 


OYSTKRS. 

One of the curiosities associated with the natural history 
of tlie West Indies, and of the tiopics generally, is tlie occur¬ 
rence of “ oysters that grow on trees/’ Wherever tlio bent, 
interlacing roots of tlie mangrove are immersed in water, anil 
not embedded in mud, they become covered to a greater or less 
extent with a small oyster— Onlrea parasitica^ Gmeliu. The 
quiet, muddy conditions, nearly always accompanying the 
growth of mangroves, seem favourable for the production of 
the diatomoceous aud other microscopic food required by the 
bivalve. From September to May a small industry is carried on 
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hi Jamaica in the collection ami sale of the mangrove oysters, 
but there is no system of culthation nor are any restrictions 
placed upon the number collected. These oyster*- are much 
appieeiatcd, and find a ready sale. 

In many parts of the world the cultivation of oysters is 
nowcauied on as thoroughly and as scientifically as many of 
the blanches of agiieulliuo. Moie than any other marine 
industry the 1 earing of oysteis is direetly under couliol, for the 
molluscs can be followed from the egg, thiougli their free- 
swiimuing stage. until deposited an “spat,” and then to their 
marketable condition, which they attain in two or three years. 
In \aiious places aloug the West coast of Franco whole villages 
are to-day supported almost out holy by oyster culture. Aeeonl- 
ing to Prof, lieidman,“ the population of Aicarbon nud the 
neighbourhood is about 30,000, and of tlieso 12,000 are employed 
constantly in the oyster pare*. About 300,000,000 oysters 
are produced annually around this one town, their value being 
upwards of 1,000,000 francs/' Considering the vast areas 
occupied by mangroves on the swamps and flats around most 
of the West India islands, and their practical unproductiveness, 
a great possibility undoubtedly exists in their utilization for 
oyster culture. The cultivation of the mangrove oyster has 
been strongly recommended elsewheie. Referring to those 
growing upon the red or oiange mangio\o (Rhizophota mitno- 
nafa\ around Queensland, Mi. Saville Kent observes: “ In 
consequence of its adaptation of contour to its supporting fulcra 
this oyster is apt to develop a very irregular form of growth ; 
if, however, it be moved at an early stage of its existence, and 
spread out under favourable conditions for culture on the 
banks, it baa been found by systematic oyster-growers to well 
repay attention. Oysters of larger, edible dimensions and 
quality are to he gatbeied among the fallen debris lying around 
mangrove trees, where, living more or less remote from one 
another, they have room for their shells to exi>and. (living 
due w eight to this fact, the author is of opinion that remunera¬ 
tive batiks, pto luetive of oysters of at least sufficient quality 
for local consumption, might bo initiated, with stock derived 
from the mangroves. . . In the establishment of such experi¬ 
mental banks attention should be given to Imitating, as nearly 
as possible, natures own pattern, the banks being formed, not 
ou sun-exposed fiats, but within that umbrageous shelter of 
the mangrove trees where the species attains to its fullest 
development/* In Queensland the areas devoted to oyster cul¬ 
ture are leased by auction, for terms of fourteen yearH, to the 
highest bidder, and yield the (Soverument a considerable 
revenue. The mangrove oysters around Jamaica flourish, best 
near the estuaries of rivers, where the water is somewhat brack¬ 
ish. and where, in times of flood, it must be quite fresh. When 
immersed in water permanently salt, the oysters never attain 
the wmie dimensions as where the sea-water is occasionally 
replaced by that from rivers. A small oyster trade is at present 
carried on in Trinidad. The principles underlying the rearing 
of the oyster have been worked out in great detail in several 
count l ies, and. suitable areas should also be set apart in 
the West Indies for the same purpose. By this means ilio 
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quantity, quality, and size of the crop would boon be improved. 

lu addition to the oyster, inauy other edible bivalves occur 
iu the West Indies, the cultivation of which may be found 
worthy of consideration. Among those may bo mentioned tlio 
mussel (MytUun c,i'untux, Linn.), the scallop (Pactan ziyzay, 
Cliomu.), various species of ark shells (Area)* and Cod a Ida 
(Luciua) (iijerimu All of these, especially tho last mentioned, 
occur iu abundance in the Indian shell mounds distributed all 
round the island of Jamaica, indicating that they were utilized 
as an article of diet by the Aborigines. To-day the larger 
species of conchs (Stronthun) and Turbox are hold iu much 
esteem by tho poorer classes, tho interest iu the conchs being 
much enhanced by the possibility of discovering specimens of 
the valuable pink pearl of commerce. 


L0B8TKUH, SIIKIMCS, AND CHAUS. 

Wherever the sea floor is at all rocky, and among the 
vast areas of coral growth, lobs tors occur in some abundance; 
the most common species being Palhuirux inyui, L'ltr. Another 
species, Palinunin lonyimiuuw, M. Kclw. is rather rare, as also 
the peculiar and delicato ScyUaruH oriuhioatialin. Very often, 
in collecting on the coral reefs, by the aid of a water glass, 
lobsters are seen, slowly walking among the intricacies of tho 
coral growth, or with their antennae projecting from deep 
crevices or from under coral blocks. The lobsters around 
Jamaica are mainly caught in fish-pots from amongst tho coral, 
and are kept alive in larger pots near the shore, and taken out 
as required; a good price, sixpence to one shilling each, being 
obtained. For many years the artificial hatching of lobsters 
has been carried on successfully in several parts of the world, 
l^arge enterprises associated therewith have been built up iu 
Newfoundland aud Canada, while millions of lobster larva* are 
annually Hot free from the hatcheries of tho United States and 
those of the Fishery Board of Scotland. During five years 
2,310,057,000 lobster fry were liberated from the floating 
incubators stationed up and down the coast of Newfoundland, 
and about thirty three millions of lobsters were in addition 
produced from the main hatchet y. These successful cultiva¬ 
tions have a special interest in tho West Indies, for there is 
little doubt that similar operations could be conducted here, 
were it decided to afford scientific encouragement to the 
fisheries. Coral areas seem particularly suited to the habits of 
Crustacea. 

During the trawling experiments over the clean floors of 
some of the bays around Jamaica the large* shrimp (Fatten# 
satifer) 9 was demonstrated to occur iu ubuudanoe. A small local 
shrimp trade is carried on, the prices realized varying from one 
shilling to one shilling and threepence per pound. 

Various species of crabs, of the genus CaUinccles , occur iu 
Kingston Harbour, aud elsewhere in shallow water with a 
smooth sea-floor. Occasionally they can be purchased at the 
rate of one shilling per dozen. In tho Southern States of 
America the same crabs give rise to an important industry. 



SKA-BOGS. 


Barbados occupies an almost unique position in having an 
important industry founded upon the forms of marine life 
variously known as Kehinoids, sea-urchins, or sea-eggs. Its 
auiuinl value is estimated at nearly £ 1 , 000 . Sea-oggH belong to 
the great group of the animal kingdom known as the Kchino- 
derms, so called from the spiny elmractor of the skin. The 
group also includes star-Hsli, brittle-stars, and sea-cucumbers. 
The Kchiuoids of the present day are characterized by the 
possession of a usually rigid, somewhat spheroidal shell, formed 
of small, closely apposed plates. They possess only a limited 
power of locomotion by means of organs known as tube-feet. 
The roe, or reproductive organs of the sea-egg, is the part used 
as food. Fnr some time* past there appears to have been a groat 
diminution in the number of sea-eggs collected, and a Special 
Committee of the House of Assembly of Barbados was appointed 
to report on the causes of the decay of the industry, and to sug¬ 
gest remedies. Specimens of the Kchinoids, and detail** of the 
conditions under which they occur, have been submitted to me, 
and a report has been drawn up and presented to the House of 
Assembly. The report is reprinted as Appendix 0. of the pre¬ 
sent paper, hence i need not enter into details as to the sugges¬ 
tions recommended, but merely mention that 1 advise that In¬ 
vestigations into the life aud habits of the sca-ogg should bo 
carried out, with a view to the adoption of measures for tho 
artificial re-stocking of the exhausted waters. The life-hiHtory 
of Eehinoids generally gives every reason to suppose that arti¬ 
ficial rearing could be carried out, and the larvae liberated at 
the time they were about 19 take on the mature form. A 11 ex¬ 
periment of this character would possess the greatest interest 
to the practical zoologist, and there is every indication tliat it 
could be made successful in restoring an almost exhausted 
industry. 

\ 

HOLOTHLTRIANH, BHCHK-OK-MKR, TRW PANG, HEA-SUUGS, OR SKA 

CUCUMBERS. 

These marine forms, under whichever of the above terms 
they may be kuown, belong to the same group of the animal 
kingdom as the sea-eggs or Kchiuoids, namely, the Krluiiodorms 
But instead of having a more or less hard, rigid shell, like the 
sea-eggs and sea-stars, the skin is tough and muscular, tire body 
is elongated, and capable of extension and contraction. Seen 
ou the sea-floor Holothuriaus appear as cucumber or sausage 
shaped slugs, and move about by means of numerous rows of 
tube-feet on the slightly fiatteued lower surface. The anterior 
extremity is provided with plumose or dendriform tentacles, 
while the vent is at the opposite extremity. When fully-dis¬ 
tended specimens are taken from the sea aud handled, water iH 
expelled and the body collapses somewhat, the viscera at times 
undergoing ejection. Sea-cucumbers vary greatly in length. 
Perhaps the majority are six or eight inches long under their 
ordinary condition, and two or three inches in diameter; but 
some attain a length of one or two feet. Different specimens 
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also vary lti colmu and surface details. Some ate light colouied. 
others black, others again ate lirown, while many are stiongl> 
spotted or mottled, and usually they are darker on the upper 
than oil the lower surface. The external smface of most appears 
warty or tubercular. The Jamaican specie-) have uot yet been 
specially identified, but most belong to the geneia Holofhuna 
ami Sticopknx . Holothuriaus live on tin* ^ea-lloor, ftom shallow 
to deep water, and thrive mainly upon '•mall animals or what¬ 
ever organic debris there may be in the sand or mud which 
they swallow and pass thiough their long alimentary canal. 

The dried skin of the sea-cucumber, known as b£che-do-inei 
or trepang, forms ail important article of commerce in the 
southern seas, being largely used by the Chinese for making 
•-oup. The annual export value to Queensland, Australia, is 
about £23,000. The method of collecting and curing is thus 
described by Mr. Saville Kent mT/ie Great Harrier lieef of 
Australia: “The ‘ fUi’ aie first collected in sacks by wading 
or diving off the red's (lining the low spring tides. They are 
then, immediately ou their anival at the depot oreming- 
station, placed in large iron cauldrons, and boiled for twenty 
minutes. They are next taken out, split up longitudinally with 
a long, sharp-pointed knife, gutted, and exposed ou the ground 
in the sun until the greater portion of the moistuic lias evap¬ 
orated. The largest specimens, such as piiekiy or tout-fish, are 
frequently spread open, so as to dry more readily, witli small, 
tralibversely-iuserteil, wooden splints. The greater amouut of 
moisture having been got rid of, the fMi are transferred to the 
smoke-house. The wood most in favour for the smoking process 
is that of the red mangrove (Rhhophora in ucronafa). Twenty- 
four hours is tlio usual period for which Mche-de-mer are left 
in the smoke-house By the eud of that time they liavo, for 
the most part, shrunk to a length of six inches or less, and iu 
asjiect they may be likened to charred sausages. They are 
then ready for bagging up and despatch to the nearebt market. 

“ The fishery for Mehe-de-mer is carried on chiefly by 
means of small luggers of five or six tons burden. These make 
daily voyages from the curing-stations to the neighbouring 
reefs which are exposed only at low water, or a fleet of them 
may remain in the vicinity of the reefs, one or more acting as 
tenders to couvey the fish to the curing-station, and bring back 
supplies.” The collection of the living b^elie-de-mcr is accom¬ 
plished during low titles in che new and full phases of the 
moou, and eight or ten days in each luuar month are thus uot 
profitably utilized. The greater portion of the bOcho-do-iuer is 
simply picked off the reefs when the water lias receded ; but the 
red and black fish, and the prickly fish, almost exclusively, are 
obtained, by diving, during the same low tides, from a depth of 
two or three fathoms.” 

Practically all the Australian b£clie-de-mer is sent to 
China. A small proportion is consumed in Australia. B6che- 
de-mer soup, skilfully prepared, is regaided by many connois¬ 
seurs as the equal of turtle soup, and, according to Mr. Saville 
Kent, is already a favourite in the inemis of the leading clubs 
and hotels in all the Australian capitals. Probably a score or 
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more of different species of sea-cucumbers occur in the West 
Indian seas: numbers of individuals arc met with in the 
harbours and bays, and less so on the reefs. Wherevor exten¬ 
sive eoral flats are Formed, bOcke-de-mer is most likely to occur 
in abundance, but such areas are not characteristic of the 
waters around Jamaica. When trawling over the clean sandy 
floor of Old Harbour Bay nearly half the contents of the not 
consisted of large, light-coloured Holotlmrians. Experimental 
shipments of b^ehe-de-mer were carried out, a few years ago, 
at the Caicos islands with the object of supplying the Aineri 
can Chinese with their favourite article of diet. 

SPONURS. 

The We'-t Indies and Florida, along with the Mediter¬ 
ranean, are the principal sponge-producing areas of the world ; 
but the line bath sponge occurs also along the shores of Aus¬ 
tralia and elsewhere. Sponges grow attached to rocks, stones 
and other c>bjects on the sea-Uoor, and the methods employed 
in collecting them depend upon the depth at which they are 
living. In comparatively shallow water they may be 
loosened and hooked up b> a harpoon ; at greater depths, 50 to 
100 fathoms they are dredged with a net. The use of diving 
apparatus has also been recommended. 

The shores around the Bahamas are the l)est known sponge 
grounds in the West Indies, but bath sponges also occur, 
though less abundantly, on the north coast of Cuba. The 
gathering of sponges in the shallow waters around the 
Bahamas, and the preparation of them for the markets, 
and finally their export to foreign countries is the great¬ 
est industry of which the Colony cau boast. By what is 
regarded as a wise enactment the use of dredges and diving 
operations has always been absolutely prohibited, though it 
is prolnible that at greater depths the yield would be much 
richer and the sponges of finer texture. The Bahama sponges 
are gathered l>y means of two-pronged forks attached to staves 
about twenty-five feet in length. In their natural state they 
are covered with a black gelatinous substance, the flesh of the 
animal. Formerly this was removed by burying the sponges 
in the sand for some days, and then beating them with sticks. 
Xow they are kept on the decks of the sponging boats for 
three or four days, then put into a ‘crawl* and afterwards 
cleaned and spread out on the* beach until they are bleached, 
when they are trimmed and packed for exportation. After 
being cleaned, they are brought to the Sponge Exchange in 
Xassau, where they are sold by auction, being divided into 
various classes according to their relative coarseness, or other 
peculiarities. During nine mouths of the year the sponge- 
fishery provides occupation for large numbers of men and boys, 
and over 500 small schooners are engaged in it. The processes 
of clipping, trimming, and packing always give employment to 
a number of women. The present annual value is nearly 
£ 100 , 000 . * 

Florida, in the United States, is also an important sponge 
producing area. There are to-day 810 vessels with more than 



2,000 1111*11 employed in the industry, and it is estimated Unit 
the crop this year will have a commercial value of £170,000. 
Sponges are found on the eastern and western coasts, hut are 
more abundant on the west coast, owing to the equable temper¬ 
ature and moderate depth of water, and the absence of fierce 
hurricane-*. The sp mgo grounds of the Gulf of Mexico extend 
from the Morula reefs for a distance of fifteen miles from the 
shore. The United States Government has undertaken the 
investigation of the Florida sponge grounds, with a view' ton 
better development of the industry. The Fish Commission 
steamer “ Fish Hawk '* is now in Florida, with a full stall* of 
officers and men, to take charge of the work. It is stated that 
“ while the biological aspects of the sponges will not be neglect¬ 
ed, the investigations will be addressed primarily to the 
economic quest ion involved, with a view to a development of 
the industry. The great extent of the grounds will probably 
necessitate two seasons' work.” Successful experiments in the 
artificial propagation of sponges by transplanting and by 
cuttings, have already been carried out in the Mediterranean, 
and more recently in Florida. Suitable pieces of sponges, care¬ 
fully cut off larger masses, will remain alive and continue to 
grow if placed under favourable conditions. Tin* cuttings grow 
to three or four times their size in one year, and in five to seven 
years are large enough for the market. An attempt to estab¬ 
lish a sponge industry has lately been made in British Honduras, 
but, for some reason, lias not succeeded. 

One of the noteworthy features of the recent trawling 
experiments in Jamaican water*! was the large amount of sixuigo 
material brought up, some of the masses attaining a diameter 
of two or three feet. Although few of the species w r ero of any 
economic value still the richness of the growth was sufficient 
to demonstrate tin* suitability of the area for sponge life, and 
no doubt the line varieties would grow' just as well as the 
useless kinds. 


MAH INF BIOMKilGAIj LABOltATOH V. 

Not only are the Wes! Indies favourable for the initiation 
of fishery investigations, purely economic in their purpose, but 
they offer a suitable field for the prosecution of marine 
researches of a more restricted scientific character. Year by 
year Jamaica has been visited for this purpose by parties of 
American biologists, and the many memoirs already published 
upon material obtained, demonstrate the richness of the island 
in animal forms suitable for original researches. Such visitH 
would become more frequent, and their value be greatly 
enhanced, if Home properly equipiwd laboratory w'ero provided. 
Various schemes have been proposed in Jamaica for the forma¬ 
tion of a permanent Marine Laboratory in which investigations 
into tho life-history of the animals collected could be conducted, 
hi the past the idea has received the public support and 
encouragement of Lady Blake, the late Prof. Huxley, and Prof. 
Ray Lankostor, while the Institute of Jamaica has at times 
made recommendations of a like character. Some eight years 
ago the subject was discussed in the English Tintvtt and various 
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scientific joinnali. In its comment upon the project, Natural 
Svante (Aptil, 181)2) obsei\os : “ Tim important results which 

h«\e accrued fioni the establishments of niaiine biological 
stations, like those of Naples and Plymouth, in temperate 
legions, lead us to hail with pleasure the proposal to found a 
similni station in the West Indies. The scheme, which is 
connected with the appioaching celebration of the fourth cen- 
tenai\\ of the disemeiy of Ameiica, has boon abl.\ advocated 
b\ Ladv Blake. wife of the Governor of Jamaica, in a letter to 
the Timex, and has already received coidial support from many 
of the most eminent men ol scienee in this country, among 
whom Prof. JIu\le> lias emphasized its importance in another 
communication to the same journal. It is proposed that the 
new establishment shall ho called ‘The Columbus Marino 
Biological Station,’ and it is to bo hoped that it w r ill icceivo 
suppott not only from this side ol the vvatei, but likewise from 
our Trans-Atlantic cousins. No such statiou >ot ovists any- 
whete within the tiopiCNand, judging from the accouuts which 
ha\elx»en given of exploration*- with the suiface not, and by 
othei means, Jamaica seems to be one of the most favourable 
localities for such an institution that could possibly be chosen. 
As Vi of. Iluxle.v observes, “animal life is indescribably abundant 
and varied iu the intertropical seas ; but the mere fringe of it 
lias, as yet, been skimmed by naturalists uudei difficulties, 
litoraliv cribbed, cabined, and confined on board ship, ami at 
bevt unable to do more than collect and observe. Systematic 
investigation of more difficult problems- for instance, those of 
development—which are of such vast importance to the modern 
biologist, has been out of the question.” The report of Prof. 
W. K. Brooks in the John Hopkins University Circular for 
February, 1892, alone suffices to show what success may be 
expected in Jamaica. With fourteen colleagues he spent last 
summer at Port Henderson, in Kingston Harbour, opposite 
Port Royal, and materials were obtained for many important 
researches. Among other novelties, Prof. Brooks secured a 
good series of the successive stages in the development of the 
minute Crustacean Lucifer, , sufficient for the preparation of an 
elaborate memoir on the embryology of that interesting organ¬ 
ism. Lady Blake estimates the expense of the undertaking at 
£15,009, aud such a sum ought surely to be raised with uo great 
difficulty if the two English-Speaking nations oil both sides 
of the Atlantic would make a united effort to raise a monu¬ 
ment worthy to commemorate the discoverer of the New 
World. No definite details are given in Lady Blake’s letter as 
to the precise plan on which the establislunent is to be founded, 
although w e presume from the estimate of the cost that these 
have been carefully thought out. In a third letter on the 
subject Prof. E. Ray Lankesier calls attention to the need of 
such details, and lays especial stress on the necessity of an 
adequate scientific and working staff, as well as the importance 
of having a good cruiser attached to the establishment. With 
these observations we cordially agree, although we venture to 
think that those who have had experience of a tropical climate 
will attach more importance to the need for good, substantial 
buildings than lie is iucllned to give. We shall, however, 



doubtless soon be furnished with fuither information from 
Jamaica on these points ms the scheme matmes and in the* 
meantime wo wish it every success.*' 

In a scheme latel.v suhmitted to the Bon id of Governors of 
the Institute of Jamaica, l suggested that a small beginning 
toward* a marine laboiatorv might be made at Port Rojnl, 
under the control of the Institute. l T ndei tiie present financial 
depression in the island it docs not seem likely that an> local 
pecuniary assistance would be forthcoming, but the status of 
the Institute, and the scientific woik already Accomplished by 
it, seem to warrant it in appealing for funds both to the Eng¬ 
lish and American scientific societies. The plan has been 
warmly approved of by Piof. G. B. Howes. Unfortunately, 
the necessity for retrenchment on the part of the Government 
has fallen so heavily upon the Institute of Jamaica that, lor 
the time being, there seems little piospeot oi that organisation 
being able to further the project. 

The numerous marine luboin tones now in operation in 
nearly all parts of the world can y on both economic and pale¬ 
ly scientific lesoarches in combination ; indeed, it is usually 
difficult to make any distinction between the two. The 1 #*- 
searches of apimtently purely zoological interest conducted at 
the Plymouth Laboratory often become of use to the Board of 
Trade in the regulation of the British fisheries, while those of 
a like character carried out by the American biologists at 
Woods Holl and other centres play an important pait in the 
development of the vast resource® of the sea, ii\ers, and lakes 
of the States. Once established, the actual working expenses 
of a marine station are small. The Livetpool Marine Labora¬ 
tory costs only al>out €200 per annum, although utilized b.v a 
large number of workers, and producing very valuable lesults 
each year. One of the principal sources of expenditure of a 
laboratory in the West Indies would be the providing for a 
thoroughly trained biologist, to conduct investigations and 
to take charge of the laboratory genoially. Elsewhere, such 
positions are often honorary, being held by a naturalist with 
some other permanent post. At a West Indian laboratory 
could l>e conducted investigations and experiments into the 
life-history, habits and best methods of capturing the many 
species of fish around the conet, as well as the best means of 
rearing and utilizing the marine forms such as turtle**, lobsters, 
oysters, sea-eggs, and sponges already referred to. It would 
also become a centre for scientific workers fiom abroad, 
desirous of obtaining an experience of the richness of tropical 
life, or of carrying out researches on forms not obtainable in 
tenuierate regions. 


RESUME. 

In the foregoing 1 have endeavoured to briefly sketch the 
present condition of the marine industiies of the British West 
Indies, and to point out some of the directions in which their 
development may be attempted. But familiarity with the 
industrial problems of the islands convinces one that the native 
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population is incapable of initiating the experiments and in¬ 
vestigations necessary for this development, and. indeed, such 
lias (‘hmwwIkmv l)oon justly regarded as among the functions 
of (lovernment, and has been freely given on behalf of agricul¬ 
ture. When discussing the economic* problems of these Colonies 
the danger of depending almost wholly upon a single industry 
is often referred to. The success achieved elsewhere, from the 
support and encomagemcnt afforded Jhlicries, leads one to 
expect that a like result would follow from the fruitful seas 
of the West Indies: a neglected source of wealth would la* 
opened out which would diminish the expenditure on foreign 
produets, and increase the value of articles at present 
exported. 

The West Indian marine industries should not be allowed 
to languish, or to pursue their way unaided by scientific inves¬ 
tigations and encouragement. Elsewhere this assistance is 
rendered to a rapidly increasing extent. Reviewing the fishery 
organizations established in other countries it can truly be said 
there is scarcely n modern instance of one which has been 
exolved without some Government assistance, and encourage¬ 
ment at its initial stage, imperial support for West Indian 
agriculture has now been given, and the same should be forth¬ 
coming for the corresponding marine potentialities if those are 
not to be replaced, almost wholly, by imported products. Con¬ 
sider the sponge industry alone. To-day this is an important 
source of wealth to the Bahamas, the exports for 1808 being 
valued at £07,512, and the beds show no signs of exhaustion. 
It is also a flourishing Floridan industry. But the United 
States Commission of Fish and Fisheries is not content with the 
status of the sponge in the latter area, and, as already re¬ 
marked, from the beginning of this year the Fish Commission 
steamer “Fish Hawk" goes to Florida with a full staff* of 
specialists and officers to carry out investigations with a view 
to developing the industry. One naturally asks w r hat will be¬ 
come of the sponge industry in the Bahamas, unaided by any 
scientific encouragement, when placed in competition with that 
of Florida, assisted by the enormous resources of the United 
States Fish Commission. The sea-egg industry of Barbados 
may also be adduced as a more direct argument. Formerly of 
an annual value of nearly £4,000, it is now in great danger of 
extinction, apparently from over-exlmustion of tho grounds. 
Yet, were the life-history and habits of the Kohinoicl known, 
there is every probability that tho areas could be artificially 
re-stocked at a very small expenditure, and the industry thus 
saved. 

Tho products of the sea must bo treated in like manner to 
those of the land. We know what improvements in agriculture 
have resulted from cultivation and the introduction of new 
varieties, and similar results may be expected from attention to 
marine products. Jn the case of cultivations of such marine 
animals as turtles, oysters, and sponges, which can be kept 
under control within somewhat limited areas, it seems advisable, 
after the experimental stages are passed through, that the 
areas so Rtoeked should lx* leased by Government to responsible 
jiersons, subject to certain regulations and supervision. Tin* 
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ultimate distribution of dentures like sea-eggs mid lobsters 
uill not admit ol such remind ions. 

Hitherto the West Indian fishciics and the dumi associated 
tv li>li thorn havo boon wholly neglected by tho agencies devoted 
totho improvement and extension of tho indust! ial resomccs of 
tho islands. Notwithstanding tho imuitiino olmmotor of all 
the Colonies, ngrieultuic, so far, lias boon the only industiy foi- 
tunatoenough to rail for encouragement and to receive it. T 
believe, however, that the various islands will now be well 
repaid if they follow the example of practically all othei coun¬ 
tries with a sea-board, and devise plans for the development 
of their marine potentialities. 

One means, by which enteipiise in fislioi 3 matteis through¬ 
out the West Indies could be stimulated, moie iufoiination 
brought before the fishermen, and their difficulties and problems 
understood, would be the holding ol confcienccs at suitable 
places. The benefits which have already acciued to agiicnl- 
ture by this means, especially in Jamaica, are too well known 
to require more than mere mention. Conferences of this char¬ 
acter are held in connection with tin* Northumberland (Kng- 
laml) sea-fisheries, and appear to be of great value to the men 
concerned. 

Fishery Schools have been established in some paits to 
afford instruction to the men engaged in the calling. A 11 at¬ 
tendance on Saturday evenings of from twenty to fifty fisher¬ 
men at lectures with which I was associated in behind, is suffi¬ 
cient to demonstrate that fishermen can ho given an intelligent 
interest in their calling, and in the foims of life with which 
they are brought in contact. 

The directions along which development and investiga¬ 
tion in fishery matters are most needed at present within the 
West Indies may be finally summarized : 

1 . The best methods of capturing and curing tmpical fish. 

2. Knowledge of the life-histories and habits of the edible 
and migratory fish. 

3. Knoouragomout of enterprise in fisheries generally 

4. The best means of shipping live turtle. Aitiflcial hatch¬ 
ing and rearing of the green turtle and the hawksbill. 

5. Rc-stoekiug of the exhausted grounds around Barbados 
with artificially-reared sea-egg->. 

0. Oyster, 9 ponge, and lobster culture. 

One of the great endeavours of to-day in tho West Indies 
fa to supplement, in as mauy directions as possible, the old in¬ 
dustries of sugar and rum by the introduction and encourage¬ 
ment of other products. In the undeveloped resources of the sea 
the Colonies have a possession which, if rightly used, will con¬ 
stitute a valuable adjunct to the many agricultural efforts. 
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APPENDIX A. 


THE FISHERIES OF BARBADOS. 

(RFJPRrVTEn EHOU THE REPORT OF HIM WEST INDIA ROYATi 

Commission, Appendix C., Pt. hi., 1)\uk\dox p. 238.j 

The fishing industry in Barbados may be summed up 
under the three following headings : 

I. “ Driving,*’ i.c., the method in vogue of taking flying 
fish (fSxoeoetits Robert i), and includes the capture at the. same 
time of various large fish, the most numerous of which is the 
dolphin ( Caryphoena dorado ). 

II. Line Fishing: 

(a) Snappering (Memprion ehrysurw)* 

( b) Brimming (Centroprint* x ocvlafitH). 

III. " Sea-egging'* (Eehinv^e to., etc.)* 

It appears that 1.258 males are directly dependent upon 
fishing for their living. If to thi^ number is added the women 
who are employed in hawking, etc., a total is reached which 
corresponds very nearly to the 1.500 persons obtaining a living 
thereby, as estimated by Mr. K»oll> s, late Colonial Secretary in 
the account written by him of the island for the handbook of 
the Colonial and Indian Exhibition, 1880. 

The sailing boats are used for line-fishing as well ns for 
* driving;” the rowing boats are used for line-fishing (if dose in 
shore),“ sea-egging,” and for landing the flying-fish, etc., from 
the larger sailing boats. The smaller kind of rowing boat is 
locally known as a “Moses.” 


“ DRIVING.” 

The operation known as driving is carried out ns follow's: 
The boats get under way before daylight. Each carries a 
crew of three to four men. At a distance var> iug from 5 to 12 
miles from land the sails and masts are lowered, and the boat is 
left to drift with the wind and current. A basket is then pro¬ 
duced containing a few’ partially decomposed flying-fish that 
have been kept over from the previous day’s catch. These are 
pounded up with a stick and the basket is then plunged several 
times into the sea, and the water alhrsved to strain through 
the bottom of the basket. The process is kuown as “ washing*" 
or “scenting the w T ater.” Its effect is to attract the flying-fish 
in the vicinity, which are presently seen swimmingup to theboat 
through the oily track that the preceding operation haH pro¬ 
duced. Hooks are then baited and upon them some of the fiv- 
big-fish are easily caught. Hoop nets are now’ called into re¬ 
quisition, each of some five feet diameter. A fisherman takes a 


'Under heading (III) aie included the fish taken 
The quantity thus obtained Is Inconsiderable. 


ty seines and in flt>h pot?. 



captured flying-fish, and holding it, tail outwards, between fin- 
gei and thumb behind the huge pectoral fins, lie inserts the 
tail and body through one ol the cento o meshes of the net, 
tho lower segment of which h# then with his othei hand plunges 
vertically under w«i(ei, the laxly of the fish being mean¬ 
while kept in agitation. The fiee lisli, on seeing their fellow 
in such piedieainenf, swim quickly tow aids him, and being 
sufficiently close, (he net, wilh a sudden turn of the wrist, is 
canted up, and tin* fish aie ladled into the boat. When numer¬ 
ous, the above method of attracting them towards the net is 
unuecessaiy; for they can Ik* simply lifted out in the nets as 
they slowly sw im to and fio Sometimes, whilst the operation 
of catching is in full swing, the fly iug-tisli suddenly disappear 
a-> if by magic*. Instantly the heavy lines are baited with 
whole llying-fish and tin own oiorboaid, for the fisherman’s 
expoiionco tells him the dolphin uicnppicaching. The first bait 
out is almost iusiautlv taken up; a slant, sharp resistance fol¬ 
lows and the btiUuinlly-eolouied cpiauy is dragged over the 
gunwale. There follow-, a brief period of intense excitement. 
Ihobably three or foiu (ill*, to 121b. Hsh are tearing, leaping, and 
smuggling to gef fiee at the same time. The lines get 
entangled, and the fh-heimen know that if one of the dolpiiiu 
gets pricked, the cl unices are that the whole “ set,” will take 
frightaml disappear. Dolphin piey upon the flying-fish. They 
are <*a*-ily hooked, being extremely voiaeious, and are welcomed 
by the* fishermen w ho always find a ready market for them 
ashoic.*. 

King-fish and banucouta me taken by towing astern, 
when sailing, a flying-fish specially prepared upon a hook. 

The flying-fish season extends over about seven months— 
fiom December to July. After J uly they become poor in size 
and quality and develop wdiat are known to the fishermen as 
“ feathers,” which are probably some kind of parasite which 
infests their bodies and lenders them unfit for food. 

An aveiage catch may be put down at from 1,000 to 1,500 
fish, but it not unfioquenlly happens that the take reaches as 
high a figure as 5,000. The heaviest catches are made in April and 
May. At such times the supply sometimes exceeds the 
demand, when great quantities are wasted or merely used as 
manure. The average quantity landed monthly at Bridgetown 
Fishmurket in a good season is *‘100,000, and the average price 
obtained may be put down at the rate of 150 fish for one 
dollar. The owner of the boat takes a third of the whole 
catch; tho remaining two-thiids is divided among the “ hands.” 

The cost of building and fitting out a flying-fish boat is about 
$150*00, and the annual outlay in repair*, etc., amouuts to 
about $30*00. 

Experiments have been made, from time to time, to preserve 
the flying-flsli; but hitherto, owing to the absence of expert 
knowledge in tho art of preserving fish, or to the effect of the 
climate upon them before they can be taken in hand, or to the 
nature of the quality of the fish themselves, such efforts have 


* X single boat will sometimes bring in as many as 180 so-called dolphin. 


proved unsuccessful Schomlnugk, in his History of /hu 
bculos, published in IM7, refer-* to similm experiments having 
been made. 


M SNAI’I’hKIMi M VND “ mmiVIINU.” 

* Snappering ” and “ Brimming ” commence as soon as the 
fiying-fish season is o\er, and continue tluough the waim 
months; a few boats however are thus employed Unougliout 
the yea i. The take is seldom large due ehielly to the fuel that 
they are only caught at great depths. The yellow-<»> cmI 
snapper is found in shallower water than the brim, the length 
of line used varying from 120 fathoms to 200 fathoms. V-. 
soon as the fishermen have taken up their position, by eeitaiu 
points on the land, over some shoal vvheie snappers are known 
to abound, a killick (usual 1> a large stone) is cast oveihoard. 
Each man angles with liis own line, the hooks upon whieli 
some 15 to 25 iu number he baits w ith small lisli previously 
caught by means of a cast-net in the suif along the slioie. 
When the line has been let down, and the weight at the bottom 
has touched the ground and been hauled baek a couple of feet, 
the snappers, if there aie any below, immediately swallow the 
baits, and there follows the long, tedious open at ion ot hauling 
in, hand-over-hand, some 200 inthomsof lino. A good day's catch 
seldom exceeds 25Tbs. in weight lepiescnting. say, twenty lisli. 
The price realized averages 8 cents per lb. Each man having 
provided his own gear, gives the owner of the boat a third of 
liis catch, and keeps the remainder of what he has individually 
been fortunate enough to secure. 

“Brimming” (probably so-called by reason of its heiug 
carried out ou the brim of the horizon; is pmsued on the same 
principle as “ snapperiug ”, but is a still more tedious process, 
ou account of the greater length of line necessary. The depths 
at which “brims” aie usually taken varies from 200 to !J00 
fathoms, and at a distance of about eight miles from shore. 
“Brims” runs to a large! hzc than snapper-*, not iinfrequently 
scaling as much as 101b 


“hfciA-lvOOINO 

Sea-eggs are protected by law. The close season extends 
from April to July (both exclusive). During some years a very 
large number is taken. Tin* uvula, which comprise the part 
eaten, are said to be very nutritive, and aie eagerly purchased 
by all classes. The average price per shell, which includes the 
spawn of some ten to twenty sea-eggs, is about three cents. A 
single shell furnishes a good meal. They are taken upon the 
reefs surrounding the island, where the boat anchors, and from 
which the fishermen employed dive with a small net, into 
which they scrape the sea-eggs with a piece of bent iron. The 
depth at which they are found vaiies, but twenty, and even 
thirtv feet is not an unusual depth at which the pursuit is car¬ 
ried on. 

Mr. Kuollys estimated that the annual value of the fish 
taken was £17,000 ; aftei a caieful uppioximatiou, liowovci, it 



appeals lliat 1 lie amount icali/id Kills not fui shot lot £20,000 

The follow niK table uiws nn a^n tn imah idea ol the 
amounts realized umlei uicli heading: 

1. “ Diiviug: '* 

Fl> Ing-lish. dolphin, kmg-iisli. allmeoie, Ace. £13,000 

11 Huappeting and Inhuming 2,500 

Ill. ” Sea-eggmu,' Act , A< 1,000 

Total £10,500 


VI’l’KMHX II. 


,1 VM AITA FISH KIM KS 

Till. OlMIJ \riONS IS .IVMVKVOI I UK ( ' Vlilt IKIIE \N Sl.V 
KmI Mills 1)1 M 1.01‘MI.M' SSMH( ATI , Lilt. 

(Kki’KIM'KI) from r ii!K»/o nrmtl of flu lm>hlah of 'Jamaica, 
Von. 11. No. 0, 1890). 

Tin* island of Jamaica lias an area of 1,207 square miles, 
and a sea-border of about 400 miles, accessible at nearly all 
points for fishing purposes, The industry is carried on at 
most of the villages and towns around the coast, but the 
amount of fish obtained is far from sufficient to supply the 
demand of a population of about 700,000. In a papei by Mr. 
Anthony Musgrave, in the Jamaica Handbook for 1881, the 
yearly value of fish caught is estimated at £30,000, while the 
value of the imports ol cut e<l IMi is approximately <£200,000. 
These latter come mostly fiom Canada and the United States. 
The amounts appear to be much the same to-day. 

Fishing is muml> rallied on hy means of wicker-work pots, 
seine nets, long lines and hand lines, Imt in no ease on an 
extensive scale. The fish obtained is of good quality, the 
most useful and common being various species of snappera 
( Mvmjn am) and yellow -tail, gimits (Ha m uhm), silks, aud the 
June fish. Ki\cr Jisliing foi mullets and ealipeveis (MayU), 
audhuook (Cmtcopummt) is pursued to a limited extent. 

Tlial the sea w as in times past much resorted to for food 
by the aboriginal Indian inhabitants is proved by the discovery 
of numbers of fish boues in their shell-mounds, as well as by 
the abundance of marine shells. 

It has long been s U i. m j S ed that the fishery industry is 
capable of considerable extension, that the wateis are teeming 
with suitable Ash, and that with improved modern methods, 
such as steam-trawling, sufficient fish might be obtained to 
render the fresh supply more adequate to the needs of the in- 



Ill) 

habitants, and that native ruled fish might take the place of 
the imported aiticle. 

No attempt at development of any importance had been 
made until the matter was taken up with great, enthusiasm 
and persistency by Mr. Edward M. Earle. In the belief that 
he had sufficient data to wan ant him in his e(Toils, for many 
years he endeavoured to puKiue the assistance of the Govern¬ 
ment towards carrying out operations on a very extended scale, 
to embrace all divisions of the industi y. A motion was intro¬ 
duced and passed by the Legislative Council of 189<i, author bring 
the payment of an annual subsidy of £750 towards the project, 
the chief condition being that a certain quantity of fresh (isli 
was to be placed entire markets and retailed at a minimum 
rate. 

Though the exertions of Mr. Earle, the I’arribboan Sea 
Fisheries Development Sy ml ion to wasfonned in England the 
year following, rts purpose was mainly pieliminary and ex¬ 
perimental, the intention being to enlarge the -chome if the 
veutuie pioved successful. 

The steam-trawler Cupruornu* was chartered, she having 
previously been engaged in the let 1 land and Faroe islands’ fisher¬ 
ies. For the purpose of keepiug some of the fisli alive until 
required for sale, she was const me ted with a w T oll in the middle, 
capable of lioldiug about forty tons of water. In such vessels 
the water in the well is in communication w ith that of the sea 
through numbers of holes, and therefore a constant interchange 
is maintained. The fittings were* the otter trawl, long lines, 
seine aud mackerel nets, all in duplicate: and an experienced 
crew of Grimsby trawlers was selected. 

Operations were commenced tow ai ds the end of January, 
1898, and continued, with more or less iutenuptiou, uutil the 
middle of March. The result of these in that the representatives 
of the Syndicate report the conditions as entirely unsatisfactory 
and as not warranting any further expenditure for continuing 
the investigations. 

It has been considered desirable, however, that the in¬ 
formation collected should he placed on permanent record for 
purposes of future reference 1 in connection, with such matters. 
Even though the experiments have irsulttnl in the present 
abandonment of the project, so far as Jamaica (the only 
district invest igated) is concerned, yet the know ledge gather¬ 
ed is valuable, both from a commercial aud a scientific aspect. 

At the request of the Hoard of Governors of the Institute 
of Jamaica, Mr. East, the attornoy-in-ehargo of the under¬ 
taking, kindly allow ed a copy of the ship’s log to be made, and 
lias permitted its publication in the present form. The present 
writer was out on two occasions with the Capricorn ms, aud has 
all along kept iu touch with the operations. Thanks are due to 
Mr. East, Mr. Earle and the skipper for information readily 
supplied. 


A1KTU0DS. 

A short description of the methods employed is necessary. 



H7 


l se 1ms been made ot the ottei traw 1, long lilies, seine net, niack- 
eiol net, and fisli pots. 

A trawl may bo be->l understood a^ an enormous saok, one 
end of which is kept open by some device, while* the other 
remains closely tied. The lower side is dragged over the sea- 
flooi, its free edge scraping up objects such as, star-fish, 
holotlmrians, ciabs, a n< Mhit-fisli which lie on or near the sea- 
bottom, while, thiougli the w ide mouth, fish swimming around 
may also be engulfed. The otter tiawi has in a large measure 
now replaced the older and more familiar beam trawl, and is 
the foun usually employed in British flshoiies. 

This trawl possesses two lai*ge weighted boards placed 
one at each side of the mouth of the net. To a cornet of 
each board one end of tin* upper tope of the net is attached, 
and to the corresponding low or comers the thick rope which 
drags along the sen-floor. The latter is longer than the upper 
and lags behind when the trawl is in actual opeiation. The 
constant tension on the tope from the vessel, and Ihe 
lesistance of the water on the boards and not, serve to keep 
the boards in their pioper position and the mouth of the net 
open. The month of the trawl employed by the Capruonim 
had an approximate sw eep of 100 square feet. Usually pockets 
project from diffcient parts of the net, the flaps at the entrance 
allowing the fish to pass in freely from the forward or bunt 
end of the net, but effectually pi eventing any return. By Lite 
addition of such separate comjmrtmeats the fish arc less likely 
to bo damaged by mingling with theiubbisli always accumu¬ 
lating. 

When drawn oil board, the narrow or cod end of the net 
is untied, and all the contents di op out on deck. Then comes a 
time of excitement: the living, active animals, such as the fishes 
and crabs, gasp and flounder amongst the rubbish, and all hands 
are employed in selecting the captures of marketable value 
and transferring them to baskets, or, in other ea*-es, to the water 
in the well. Kvertliing edible being secured, the remainder - 
the rubbish of fislieimen—is slio\elled back into the sea ; and 
the net is again lowered to scrape up another haul. Tho time 
between shooting the tinwl and hauling it up differs consider¬ 
ably. At Portland Bight the interval varied from four to five 
hours, and even then the net was but partially filled. On the 
Podro and Morant Banks, however, tho trawl w as choked with 
whnt the fisherman denotes as aarbage corals, sponges, etc.— 
in a very few minutes. 

When working the trawl, especially over unfamiliar ground, 
it i6 usual to let down a mark buoy, with a small flag attached; 
or, if at night, with the addition of a lighted candle. To the 
lower end of the buoy a cord is affixed and connected with ail 
anchor, by which tho buoy is rendered stationary. The buoy 
serves as an indicator of the neighbourhood around which traw¬ 
ling is to be carried on. 

In long-line fishing several miles of lino are payed out on 
any one occasion, the operation requiring two or three hours 
When completed, liauling-in commences from the end first 
dropped, and proceeds until all is on deck again, the fish caught 



being picked oil as lliej mi he. lieie also buoys with anchors 
are attached at iutei vitls along i lie line, and sei*\ e to indicate its 
position, nnd, should hioakuge omn between the buoys, they 
enable the line still to he reoovon d To the pi imai> liiu* shoit 
cord a are attached teiminalcd b.\ baited hooks, which float a 
little above the sea-floor. About five bundled books are con¬ 
nected with each mile of line Wlieie piedaeeons fishes sueli as 
sharks and Imiraeoutas, me numcions, the lish eaught on the 
hooks are likely to have their bodies bitten olf, especially when 
the lines leniain down for so\eral lumis. 

A drift or marketed net ls const i noted w itli meshes of a cer¬ 
tain size, and is shot out ncios^ u coin so tnnorsod by the lisli. 
These run their heads through a mesh, but the bod,\ is too large 
to follow. In attempting to withdraw the head, the gill-coveis, 
which point backwards and project slightly, are caught in the 
net, and thus the escape of the lish is pio\entod. 

The construction and methods of working the seine-net and 
the fish-pot are so well known in Jamaica as not to ictpiirc any 
description. 

As shown in the log, piinted below, the sounding line often 
indicated a sandy bottom, wlieie aftorwaids the trawl would 
pick up coral. It is evident that the loid would, in most cases, 
drop through the coral glow tli and nsl on the sea-floor : aiul 
even amongst the most luxuriant giowth of corals the actual 
bottom would usually Ik* of emu I sand, and this only would 
stick on the load and be bi ought to the sin face as an indication 
of the uniuic of the flooi. 

< opy or M)<» or ss. < vi»ri< orni s. 

Thursday, Jam, 27th: At 8 a.ni. left Kingston, 10.20, sfcntek 
the west-end of the ('alifornla Bank, and sounded to the east- 
end and back again: louiid nothing but coral and rocks. At 
noon lowered the trawl, lowed ioi 10 minutes, then hove up, 
nnd found net in pieces, with only one small lish in it. Steamed 
to the westward or Portland Point beaiing NAV., depth 12 
fathoms. Let down buoy on the best giouud; lowered trawl for 
five minutes, then hove it up, and found trawl torn in pieces. 
Steamed to the eastward and lowered tiawl again, but it was 
no sooner on the bottom than it was stuck fast: had to heave 
it in torn up. Ml soundings takem showed fine sand. Returned 
to Kingston. 

Tuesday, Feb. 1st: Left Kingston at 5.20 p.m. for Port¬ 
land Point. 

Wednesday, Feb. 2nd: Stopped at 1.30 a.m. and sounded on 
the Pedro Bans 11 fathoms sand: steered to W.N.W., sounding 
all time ; found white sand and shells, depth 10 to 11 fathoms. 
4 a.m. steamed five miles N.W.N., sand and shells. At 7 a.m. 
dropped marked buoy and loweied trawl, steaming round the 
buoy. 8.15 a.m. hove up the trawl, found it torn all along the 
foot,and containing about two tons of broken coral, sponges, 
lobsters, holothuriaus and small crabs. At 10 a.m. picked up 
tiie buoy and sounded in 11 fathoms, coarse sand and shells. 
Steamed to N.N.W., repaired trawl, and at 11.45 a.m, lowered 



it; at noon lime nj» tiawl, with n tevv fish in it and tom u/un. 
Made foi Portland Point, and al>icMifrt it at 11.80 p.m. 

Thmsday, Feb. 8 id:>»oitli oi Plumb Point Lighthouse, 
stopped foi daj light, then proceeded in Caw Bay to the east¬ 
ward of Rock Foit, 8.30 a.m. let down trawl, Plumb Point 
Lighthouse NA\ . by north J mile^ 21 fathoms, muddy bottom ; 
began to I raw I, 0 39 a.m. pnited quarter rope on trawl, hove 
up tiawl, nothing in it but coin], sponges, etc. Proeeeded for 
Kingston and armed theie at 0 a ra. 

Friday, Feb. 1th: Left Kingston 10 a.m. uid steamed 
dow n into Portland Bight, at 2 p.m. Let clow n t raw], half a 
mile off Pigeon Island : 8 30 p.m. hove in trawl, with a large 
quantity of holothmians, eoralb, and small ciabfi. Drifted 
until 7 p.m. then let down tiawl: 9.10 p.m. hove in trawl with 
about two bushels of fibli, and thiee bushels of large shrimps; 
9.15 p.m. let down trawl, again ; at 11.10 lookup trawl oon- 
taining two bushels of shrimps and one and a half bushels of 
fish. 

Satin day, Feb. 5th: 1 a.m. let down trawl, 3 a.m. took up 
trawl with one bushel of fish, and one bushel of shrimp 1 -; 8.80 
a.m. started foi Kingston. 0.30 a.m. let down trawl south of 
the Portuguese Shoal: 7 a.m. diew up trawl nothing in it. 
Arrived at Kingston 8.30 a.m. 

Monday, Feb. 7th: Made three hauls of the seine-net in 
Kingston Hni hour for bait, not getting any. Took net to the 
Paiisadoes ; at 8 p.m. returned with a bushel of bait. 

Tuesday, Feb. 8 th: Left Kingston at 0 a.m.; 7.80 a.m. 
steamed S.S.E., three miles from the Portuguese Shoal: at 
8.30 a.m. Plumb Point Lighthouse, N.E. by N. Port Royal 
north, depth 15 fathoms. Letdown the mark buoy, and payed 
out long lines, steaming S.W. bj r W. ] ; 9.15 a m. finished 
paying out thirteen lengths (8,320 yards) with fresh bait on 
2,080 hooks east end of Salt Poud Hills N. by K. ‘ K., Rock 
Fort Quarry, N.E. by K. Portland Point, W. 8 .W. Began to 
haul in lines at noon ; nmeli bait gone from hooks, se\en sharks 
online, and about OOlbs. of fish ; much coral brought up on the 
hooks. Started at 3.30 for Kingston, arrived and anchored 
at 5.15 p.m. 

Wednesday, Feb.9th: Filled up w ith freshw r ater, and at 1.15 
p.m. left Kingston : 5.30 p in. off Portland Point, North one mile; 
5.50 p.m. sounded in fathoms, coral; 9.10 p.m. sounded in 
eight fathoms, coral bottom ; 9.30 p.m. sounded in nine fathoms, 
sandy bottom; 9.15 a.m. stopped and drifted all night, taking 
soundings ever> half hour, finding rocks, coral, and sand in 
depths of from nine to fourteen fathoms. 

Thursday Feby. 10th : At 9.10 a.m. steamed W, by N.; 
9.80 a.m. sounded in fourteen fathoms, coral bottom; 9.50 n.m. 
sounded in thirteen fathoms, coral bottom; 8.30 a.m. depth 
thirteen fathoms, fine sand at bottom; 8.10 a.m. fifteen fathoms, 
sand; 8.5J a.m. fifteen fathoms, sand and shells. Let down 
mark buoy. Portland E. by S., White Horses, N. by W. t Pedro 
Bluff, W.N.W. Beacon on Alligator Reef, E. by N.: 9.80 a.m. let 
dowm trawl; 11.80 a.m., hove up trawl, contained a large quan- 



tity of com], weed, ciab«. sponges and ft dozen small soles, 
many trunk fish, and holotlmiinns; 0 30. p.m. lowered tiawl; 
7.15 ]).m. took up tiawl, notliini^ in but eoial and sponges; took 
up buoy and proceeded foi Poitland Point. 

Friday, Feb. lltli: 1.00 n.m. steamed up to Poillnnd Point 
stopped and drifted until 0 a.m., then proceeded 7.00 a.m. 
extreme N.E., and off Poitland Point, noitli tluee mile-., sound¬ 
ed seven and a half fathoms, bottom line sand, pioeeeded N. 
7.55 a.m. bounded in six fathoms,eoial bottom, proceeded ; 0a.m. 
stopped, contieof Pigeon Island, N. by W. one and a half miles, 
lowered trawi, and sounded in eleven fathoms, sand at bottom. 
At noon took ii]) tiawl inside Pigeon Island. It contained six. 
shiitnps, a quantity of holothui inns and a few small crabs, but 
no fish. Proceeded for Kingston and arrived tlieie 5.110 p.m. 

Monday, Feby. 14th : Left Kingston at 10.15 a.m.; 1.5 Plumb 
Poiut Lighthouse abeam. Hot com so S E. by K] M. At 0 p.m. 
it being dark and not sighting tlie('ays, ho\o to for daylight. 

Tuesday, Feb. 15th : At daylight pioeeeded on S V). com sc 
and at 8.30 a.m. sighted S.W. ('ay. At 10 a.m. anchored olf the 
N.E. Cay in twro and n half fathoms, coral bottom; 10.15 am. 
took Heine-net on shore; 10.30 p m. hauled seine and took two 
jack-fish; tiiod the seine again at 0 p.m., with same result, but 
got half bushel of bait. 

Wednesday, Feb. Kith : Six men hauling scinc-nct on shore, 
but got nothing ;two men on board baiting long lines. 8.10a.m. 
men and boat returned to the ship w ith one largo lity-Hsli and 
three-quarters of a bushel of bait; 0 a.m. got under weigh and 
proceeded to S.W.: 10 a.m lot dow n buo> and began iwiyingout 
long lines baited ; payed out three miles of lines,all bait expend¬ 
ed. 1.45 p.m. began hauling in lines, found them constantly 
fouled with coral; 1p.m. nil linos dmwn in ha\ing taken five 
sharks of about lOths each ; about lOllis. of loch fish, and a long 
barracouta; 11 p.m. hove to, off Plumb Point Lighthouse for 
daylight. 

Thursday, Feb. 17tli: Anchoied at Kingston at 8.30 a.m. 

Friday, Fob. 18th: 0,30a.m. left Kingston and when olf 
Plumb Point Lighthouse sounded 110 fathoms, let down buo>, 
and lowered tmwl, but it was no sooner on bottom than it 
fouled and on heaving in was found very much tom. lletum 
ed to Kingston and repaired tiawl. 

Saturday, Feby. 10th : Hauled seme in Kingston Harbour 
for bait, but obtained only a lew pounds, which were salted. 
Sent men with seme further down the Ilarboui for more bait; 
they returned w ith tw r o bushels mot e. 

Monday, Feb. 21st: Got some bait this day, 

Tuesday, Feby. 22nd : Left Kingston 0.30 a.m. and steamed 
to the eastward of Plumb Point Lighthouse, and ‘•et about 
three and a half miles of long lines baited, in 110 to 130 fathoms 
water; 1.45 pan. began hauling in on tlie cast end of the lines, 
but lhie parted and moorings w ere lost ; 2.25 p.m. hauled in on 
the lines and they again parted. Obtained some dozen of largo 
June and snapper fish, in all 150lbs., and three sharks taken; 
4.45 a.m. steamed to the East, North East. Lost 2,880 fatbonw 



of lino with hooks this da}”. Sounded at 5 ]uu. n ship's length 
from tlio buoy; no bottom at 100 fathoms, lino out ; “>.00 pan. 
anchored in 130 fathoms, it mud bottom. 

Wednesday, Feb. 25id : (tot uudei weigh at 0 a.m. At 7 
a. in. loweiod tinwl, Lighthouse ({uai i y X.N.F., depth 115 

fatlioms, mad bottom: i.35 a.m. Inwl fouled tlic^ bottom, hove 
in, Lighthou-c N.W. by \V. Qumi\ N. bv K., P\ ramid at Bull 
Ba.\ N.K. by K ■ K, Maitello Towei N.K. by N., a ship’s length 
from the mark )>uo\, which is in 113 fathoms. On heaving up, 
and at the last length the lope fouled on the (hum of the 
wynch. Cleaved rope and look two lengths oil* dium ; 0.50a.m. 
trawl on hoard Inning a small hole in it,tiaw 1 being perfectly 
clean. Made lor Kingston and mo nod at 11.50 a.m. (lot seine- 
net and drift or maekeiel nets into -team launch and set later, 
in the Ihirboui, in ten of 30 fathoms each. 

Thursday, Feb 21th : Hauled in the diift nets at (I a.m, 
Contained nothing but four nmekeiels mid many heads of fishes 
the body having been bitten oil by sharks and baiiaeoutas and 
holes made in the nets by the same fish : 3 p m. took the nets 
to Port Royal, and set them oft* the Ca\ s and aeioss the Ihubouv 
mouth. 

Friday, Feb. 23th : Hauled diift nets and obtained only 
about thhty pound- of ilsli: lctiunedto Kingston; 0.50 am. 
steam launch with Captain llool and men went to the 
Pnlisnclnes; 0.13 returned. Left Kingston 2.10 p.m.; 5.13 p.m. oil* 
Pigeon Island in Portland Right: 0 p.m. let down mark buoy in 
seven fathoms ; 0.15 p.m. lowered the trawl; 10.13 p.m. took up 
trawl. It emit allied a bushel of \ory small fish, about three 
bushels of shrimps, and eight hundredweight of garbage, such 
as star-fish, holothurianb, and small crabs; II p.m. let down 
trawl again. 

Saturday, Feb. 20lh: 5 a.m. hove in the trawl. It contain¬ 
ed one bushel of veiy small fish, about two bushels of shrimps, 
and the remainder nil gaibage; (I a.m. took up nuuk buoy aucl 
steamed for King-ton ; 0 a.m. anehoied. 

Monday, Feb. 281 Ii: Went to edge zone of Hat of inshore 
and deep water between the outermost Cay* mid Plumb Point 
Lighthouse; dropped ten new bamboo fish-pots ballasted with 
iron bars and baited : lour pots were connected with one buoy, 
and three pots each to two other buoys: allowed to remain for 
one day. then brought up wdtb only two panot-lish and one 
dortor-fisli. 

Tuesday, March 1st : Again lowered pots and allow'd! to 
remain for two days. Westward current produced by easterly 
winds washed the pots into shallow water, 15 to 10 fathoms 
dec]>, upon the coral flat,and it wits found impossible to clear 
them. Obtained the buoys, lmt lines had to be broken in two 
cases; the line attached to the third buoy was almost severed 
by the coral. 

Monday, March, lltli: 2.50 left Kingston For Portland 
Biglit. 6.30 p.m. let down lighted buoy inside Pigeon Island 
aud trawled around; 11.30 p.m. lu>\ o up traw 1, contained only 
about oue bushel of fish, 12 pounds of shrimps, a few lobsters 



ami garbage,-ueli ns m*vci«iI *peciesnf ia> , numcioih < 111 1 
Tiolotluiriaus. slnr-lishe*, and bridle Jars ; holtoni ■siml.v ami 
woody, no pocks mu corals; 12 (midnight) lot down trawl. 

Tuesday, Mai oh |!Uli: l.iU) a.m, hove up trawl with sumo* 
lesults as before; 5 a.m. steamed for Kingston Harbour, am\cd 
8.80 a.m. 

Monday, April 11 Hi : <1 a in. left Kingston for IVdio Bank, 
a distance of 410 miles. Sounded in Id fathoms and surveyed 
bottom for son oral miles. Lead hiouglit up sand, ooial, and 
shells, weather modoiutc, I p.m. -hot tiawl and towed for ten 
minutes. Hauled up, trawl tom to piece*. Brought up- on on 
tlsli nngol-lMn panot-flsli, and e<dTer H-h. Ahiindaiioo of 
ooral, two massive sponges and numerous small I'oims ; various 
species of al<\\ onariaus. 

Tuesday, April 12tli: H a.m. arrived in Kingston Harbour. 


SUMMARY OK RKHUI/TH. 

From <he operations ami results detailed above, it would 
seem that the omlenvoui to establish a i raw lime iiuln^ti\\ in 
Jamaican water-, on the la»ge scab 1 attempted, will not meet 
with sueeoss ; Iti'st 1>, on account of the coral nature* of tlit* 
greater part of tin* sea-Moor rendering the use* e>f a trawl 
impossible*; and secondly, and more important, a general 
scnrcit> of bottom fish. 

That trawling canned be carried on over a sen-bottom cov 
oml with aboroseent e*orals was elourl,v de*monstratc»d at the 
California Bank, Jan. 27 ; at Pedro Bank, Fob. 2 ; and around 
Portland Point, Feb. 11 and 10. On the* first occasion the net 
was torn to pieee*s in <e*n minutes, and e>n the other attempts in 
even less time. Fen* fishing purposes the Pedro and (California 
Banks are aliown to he* e>t prncUcoll> the* same ediaraeter ns the 
coral Hats near Jamaica. Tin* ground trawleel at Pedro Bank 
w*asevidently one luxuriant miniature forest of corals, ale>o- 
liariaiis, and spt»nge*s, wit h but fc*w flsli amongst them. Several 
tenw of such material were* brought up with practically ne> fish. 
The sponges obtaim*el vve*re» remarkable* for their variety of 
form and size, some being massive*, almost spherlcaI, and "over 
two feet in d linnet or. With erne* or tv\eM*\eeptiems none were* 
of any commercial value*. 

Even whore t raw ling could l)i* carried on over a eonsider- 
able area, as over the* clean sea-Uoorof Portland Bight, the* 
yield of fish was extremely small. On Maredi 11, eleven bourn 
trawling, in the locality mentioned, brought up only about 
three bushels of fish and a hushed of shrimps. 

Tho yield in Kingston Harbour is greater, but tlu* fish are 
usually small. They serve as employment for several imrtloH 
of native ilHliermcn with seine-nets, but would aid little towarda 
the support of a steam trawler. 

Compare*l with British and many other mnih, there Is a 
marked scarcity of bottom fiat-fish -Plouroiieclldi.'* -including 
the sole, 'plaice, turbot, and brill. A dozen Hinall soles wc*i*e 



obtuin«*d, on February 10, near Portland Point. No shoals of 
fish corresponding with those of I In* herring, mackerel. and cod 
of other parts were encountered. Such migratory HhIi as the 
June-fish and tin* Kim? Hsh arc known to shoal in our waters, 
hut their movements are not well determined. Only odd 
specimens were obtained by tin* ('apricontUH. An enquiry into 
tin* habits of such fi-li should he und<*rtaken. 

Ijoiiijc line (i-Jiing, where two, three, or more mileH of line 
(itted withse\eral thousand hooks, are put out, will evidently 
never succeed, a** tin* lines must necessarily remain down for 
two or throe horns. The numerous sharks and barracootas Imd, 
in the majority of oases on February 10 and 22, bitten off tin* 
bodies of those* fishes which had been caught on the hooks, 
leaving only tin* heads. In other cases the linen wore fouled 
hy the coral. Short line (lshing, ns carries 1 out by the local 
fishermen, where only a I wait 100 yards of line an* employed, is 
moderately successful. The lines an* kept down for about an 
hour. 

The Heine net. so long employed, in Kingston Harbour and 
other points of tin* coast, apparently yields little more than 
sufficient ii^h to employ tin* lew men at present engaged. The 
experiments conducted in the ".hallows around the Port Ko.vul 
('ttys,at different time- of the day on February 15 and 10, ga\e 
no indication of bet ter results being obtained there. 

As demonstrated on February 20 and 21, (In* use of the 
drift or mackerel net, in which the Hsh arc caught by' becoming 
entangled, cannot be recommended on account of the abundance 
of sharks and Imrmcmifns, which damage both the Unhand the 
netH. 

Fish-|K>ts are sufficiently successful in tin* hands of tin* local 
fishermen ; but,owing to the coral nature of the sen floor, their 
use must always be limited. 

Tin* experiments indicate that Home less pretentious 
development of Jamaica, fisheries should he attempted. A 
small strainer working more fish-pots than is done at present, 
an increase of short lines and of trawling and shrimping in such 
places as Portland High! and Kingston Harbour might yield 
Niifllcicnt remuneration If carried out on economical lines, and 
would afford the island the much needed, more adequate supply 
of fresh llsh. It is also very* desirable that more attention 
should be given to the collect ion of information relative to the 
shoaling of the fishes, 

With the exception of the Pedro, Mora lit, and California 
Hanks, and the shallow's around the Cayman islands, theroare 
no banks at any distance from Jamaica over which fishing can 
!>o conducted, unless in vessels constructed with cool chambers. 
Pish will not keep in the tropics for more than ten or twelve 
hours, and a distance requiring a time beyond this to land them 
would necessitate cool chambers. Specimens from deep water, 
on being brought to the surface, are nearly always ho distorted 
by the expansion of the gases within them ns to be rendered 
useless for market purposes. 
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MCIKNTIK1C HKSIM/rS. 


As indicated by the ship's log, an abundance of material 
oilier than lisli was obtained, and some of this lias been gener- 
ously presented to the Museum of tho Institute of Jamaica. lt» 
is rarely that in local waters such an opportunity is afforded 
for collecting marine forms from a depth l»e t \ond two or three 
fathoms. Until the material has been further worked o\er 
only the following general lesultsean be given. 

Perhaps the most remarkable feature of the hauls from a 
depth of about ten fathoms was the variety, abundance, and 
size of the sponges. A dozen or two species of the larger 
forms, each represented by many specimens, would be pro¬ 
cured at one haul. A large, black, massive, almost spherical 
form occurred in some quantity; specimens live and a half feet 
round and twenty inches high w r ere dredged. The pores were 
thickly inhabited by a small species of the Crustacean ri/p/irriw. 


Hydroids wore but sparingly represented. Of the 
anemones Afhnnnia tricolor (hos.). living on gastropod shells 
inhabited by the hermit crab Pctror/iinix Ixifonm unitt, was 
occasionally trawled. The Zoauthids Pnlj/lhoti and XouhIIuih, 
so abundant in shallow water, were not obtained from depths 
of about ten fathoms. The hi ight yellow PtimjMnthm Sid/lii 
(Ouch, and Mich.) was trawled on the Pedro Hank, encrusting a 
bright red sponge: also an abundance of a probable new species 
of Parazoan //not, almost completely encrusting the stem of a 
very largo Hydroid. It bears ji chne resemblance to I’artiztHUt* 
Ihuft dichroiciiH , Hudd. and Shack., from TorresStraitH. Another 
small ParazoanthuH was obtained from Pedro Hank. It 
occurred in short eatcnulutioiiK embedded in the superlieial 
tissues of a purplish, vase-shaped sponges lmt on a second 
occasion, tho polyps were nearly all isolated and, in retraction, 
appeared aH white, circulatediscs, covering nearly tho \vht>lesur¬ 
face of two of the massive sponges. 


The corals met with in greatest abundance by tho trawl 
W f cro varieties of Mudro}mru nntrintfit. Hornet imen largo pieces 
would l)o brought up, but usually only tho small, more fragilo 
branches remained entangled in the net. A few other species 
of corals not obtainable from shallow' water wore also soeured. 

Next to tho sponges the Aleyonariaiis wore* tho most- re- 
markabhs both for munher and variety. A fmv sea-fans, 
Jinipidof/ot'ijia, were* torn from their attachments ;und species of 
niniicpa, Ilfwtura, and Xiyh worn in wen 1 often obtained, The 
hauls on tho Pedro Hank container! a large proportion of these 
forms, suggesting that tlio Hen-floor in some places must resem¬ 
ble a miniature Jorest, 


Amongst tlio Mchiiioderinsjjencoiuitcred, tho llolothurians 
or Hoa-cucumbors tiro of mast interest. Where trawling could 
be earned out over a sandy, muddy, or grassy bottom, such as 
J ortlanu Bight and m parts of Kingston Harbour, numbors of 
very large examples were procured. At Olei Harbour Bay 
nearly half the contents of the not consisteel of tlicso sluggish 
creatures. It is from the dried skins of various spneios of 
itolotliurians that the commercial Meho-do-mor or tropaug of 
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the Southern Pacific was is prepared on a large scale for the 
Chinese markets. Its trial in Jamaica limy ho suggested. Old 
Harbour and Kingston Harbour yielded a considerable number 
of the largo star-fish, Pvidavvmx rriiciduhtx. At (ho place first 
mentioned, a largo Luitltu perhaps L. HaUtm/a, Say, was par- 
ticuhuly abundant, but out of scores of specimens not one was 
secured perfect. Many species of Ophiuriaus occurred wander¬ 
ing amongst Iho sponges and corals. Tin* sen oggs, 7 T o.r- 
o iMeitHles rarityahtx (Ijtunk.} and ('idttrix (rilnthddcx (Lunik.,) 
exist in largo numbers in Kingston Harbour and around Hus 
Cays. 

The common Jamaica lobster, l*ulhim'ttx tnyux, occurred 
in most places, especially amongst the corals. They are regu¬ 
larly caught in lish-pots. occasionally in association with >SVf//- 
laniH (tynhiodiftlix. Doth can ho preserved alive for some time 
in baskets sunk in the water, or in the well of a boat. The so- 
eallod shrimp, Pvtuntx xdiju'itx (Linn.), is obtainable in com¬ 
mercial quantities at such places as Portland Bight. About a 
bushel was secured in eleven bourn traveling. Numerous 
medium-sized crabs, such as ('alumni jUtmmca (llerlnt.), and 
two or three species of (W/burbw, wort* also trawled at this 
place. Kew examples of the different groups of mollusca were 
brought up by the trawl. 

Opportunity was not afforded for the identification of all 
the ilbhos obtained, but the following wore noted. Small exam- 
plea of the ground or white shark, (Uurhuriax frrnr uom\ 
and of tho shovel-nose or hammerhead shark, SSyumm maUtnix , 
were occasionally found in the trawl and on tho hooks. Repre¬ 
sentatives of the skates and lays included tho Hea-llddlei\ 
Jihinolmtux undidaiux ; the trembler, JVmruw bmxMvnxix ; and 
tho sting-rays, Tryyon )Htx(inum and rwhpuH torix'dimix. 
Of edible fish were tho several species of snappers, MwjpWon, 
Lnijanm ; the yellow-tail, Ocj/itnix clu'ijtwntx ; many grunts, 
thvmuhn; sea-porches Scmini; the groupers and hinds, 
Kpinc^hvhtx; and tho silk, Tmpvditmx. Of others nuiybo 
mentioned tho many brightly coloured pamit-Hhlies, Ncantx, 
Hparixotna, obtained mostly from amongst tho 

corals; thodrummer, (7> notion ; ungel-Ilsh, Pmnamnfhuxaumn i; 
doctor-fish, Amnfhtu'UH riiinuyux \ sucking-fish, Jivhcnrix 
nauvrnlrx: ilying-gurnnid, /hidi/lopfcrHx roliltmx; barracootas 
Sphifnvntt p/rw/rr : iiorring, fYi/pra tln'ixxtt ; sea horse///pporom- 
pif# ynltul(tf ux; old-wife, Httlixfvx vrinht ; be-sy eorou,M>w>- 
canlhux vehdu \ various species of coffer or trunk ilsb, (Mm- 
a Ion; porpoiso-flsh, Trim fan ItM ltd hint* ; and sour-sop fish, 
Diodon mavuUtlm, 


J. K. Dukrdkn. 
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HEPOI5T ON THE HKV-KfHi INIM'STKV OK KVKItAOOS. 

(Khom tiik lUn'bmfa'* Ol/ivinl (in e//e, 11*00). 

77/<* Vlerkof Uw (irncrtif d***mW// in />r, J. hi IhrnfcH. 

< Mice, 

Public Ihiildiug", llarlmdo*, 

February 10, 1000. 

Dhak Hiii : 

Kelemng you to the* correspondence* which has recently 
taken place between your-elt and l)r. K. F. hicorisli on flic 
subject of the sea egg, 1 lune tin* honour to forward you a ho\ 
containing a tin with several \nrieties of the sea egg. The 
specimens so largely used Tor food in Harbaelo*- are, however, 
the three while* specimens, and upon these therefore our in¬ 
terest mainly centres. Any light which put can throw on the 
Iife-histor> of this, to us, very important shcll-lish, will he 
thankfully received hy the (Dimmittee of the House of Assem 
hly appointed to report on (he causes ol the deca> of the Sea- 
Egg industry, and to suggest remedies. 

I have, etc., 

(Signed) Cit vs. I*. How kn, 
Tlerk of the Heneral Assembly, 

Ln a communication of May 17, 11)00, Mr, W. I). Shepherd, 
St. Philip Parish, forwarded me the* following notion relative) to 
the industry 

“Probably you are a war<‘ that sea-eggs formed a staple 
food for a few months on the sea-eoast in this island. Those 
sea-urchins wore very plentiful and large ejimntif ic*H, boat-load*, 
wore daily caught from Hepteinhor to April, the* largest duel 
being about October, The ijiiantity considerably diminished 
f hmii some enuise*, and the* legislature 1 , with )ie*sl intentions, 
provided a close season, from May 1, to September l.aunuall>. 
1 wee now' that there vvuh little or no reason in this law. The 
<|uantity Iuih (continued to diminish, and it would seem as if 
theHO articles of food art* likely to disappear. The llsherinou 
often swim from the beaeb to the coral reeds near by, and dive* 
and catch the sea-eggs, and put them into nets with floats, 
until they have a load to swim back with. Fishermen of ex¬ 
perience tell me that places which iiHod to have largo numbers 
of sea-eggs are now quite bare of them, and they have had for 
some years to look elsewhere for them. The Legislature ap¬ 
pointed a Committee to investigate the matter and to suggest 
a more appropriate time for the close season, if it were Found 
that the present is unsuitable. 

“ 1 have taken some trouble to look up thrs subject, ami 
e*au find very little definite information on the subject, The 
knowledge of tlie life-history of the animal Is necessary in order 



to determine liow best to protoot it. The fishermen say that 
the sea-eggs spawn chiclly in January, ami that this should ho 
the close lime ; theysa> (hat small in February be¬ 

come large eatable sen eggs hy October. 

“ The subject is of great importance to us, hut legislation 
without knowledge ,s useless, iI* not. Iiarmrul. The hooks toll ol' 
male and female son eggs. I do not think that wo iiml any 
difference in those caught tor food. I might mention that 
probahl.v tli is food supply won hi havo boon wholly exhausted 
i>ut I am told that in the eaves of (In* rooks the sea eggs are so 
Fastened as to ho inaccessible, and those continue the supply.” 

The collection of sea-eggs roooixod from Mr. <\ 1*. Bowen 
consists of ten specimens, belonging to two distinot species, 
readily separated by their size and colour. The larger speei- 
mens are ///pponof rnniicnt<t (Bosko). This is by far tin* most 
important species in Barbados from an economic standpoint, 
and the one concerning which cnquir.x is specially made, Its 
edible qualities are emphasized by the specific term (witfnittti 
given by its founder Beske, in 170S. The size of the indivi 
dual and tlm colour of its spines scr\c to distinguish the species 
from all other West Indian KSchinoids. The animal attains a 
diameter of live or six inches, and the shell is usually a delicate 
purple, tin* spines short, white, and cloielj crowded. The 
smaller species, reprosen ted by four specimens is AWm*o/w7w 
Hithtuii/iihiriH (Ijoskc). Its spines am rather stout, and the 
colour varies from light to dark reddish brown. It rarely 
grows beyond throe inches in diameter. Both species also 
occur in numbers around the Jamaican coasts, and are distribu¬ 
ted throughout the West Indies, Florida, and the Bermudas. 
Barbados, however, is the only Islam I in which they attain an 
economic value as food. 

No regular statistics are supplied showing tin* quantity of 
sea-eggs collected annually in Barbados, hut from the statement 
that they form a staple food for a lew months on the sea const, 
and that boat-loads were daily caught from September to April, 
it is obvious t hat in the past the supply Ims been very bounti¬ 
ful. Captain Barton's estimates would give an annual yield of 
nearly 10,000,000. It now appears that the quantity Ims great¬ 
ly diminished, and there is every likelihood that the industry 
will disappear unless remedial measures are undertaken, 

In the absence of any other apparent reason there can be 
little, doubt (Imt the disappearance of the sea-eggs from their 
former localities i,*>a result, of the excessive collecting to which 
the areas have 1 been subjected. Though Free and netixo for 
a short period when young, the loeomoLnry powers of adult 
Kehinoids are very limited, so that au area cannot bo replenish¬ 
ed from the outside, in the same way sis with free-swimming 
lisli. 

Before any remedial measures can be suggested it is 
necessary that the life-history and details of the liahits of the 
Hoa-oggs should be gained. These* have not boon studied es¬ 
pecially for HipixmnP vHciUentth but tho life of KSchinoids gener¬ 
ally is so very similar that the following facts can be given as 
applicable to tho species under consideration. 



IjIF’K-UI&TORV AND UADI Lb. Ob' bfl,A-L<i<«s. 

Son eggs, Luoun also as sc.i-uiclims oi* ltchinoids, hcl in. to 
the gieal gioup of animals 1 nown as Kehinoderm->, so culled 
fiom the spiny cliuiartei or liio-kin. In addition to tin* sea 
urchins, the gioup includes stui-fhh, In it tie-stars llolothuriuns 
or soa-cueumbeis, fenthei--laLs, and th« i stalked, doep-watt i* 
Crinoids. lueeitain details of I licit organization es l Mrdh in 
the ncrvmi-i system and oi gain*, they me low m the calc 

of animal life. 

Tilt* sexes of -on-urchins etc distinct, ii i , an itx«li\iclual 
produces when malme either nude or fomuh soMtal cells. No 
external dihoronoe-.liowt \ci, aie pies< ntod li> which one -»e\ 
can be recognised fiom tlu* oilier. K\on the internal genital 
organs of one sox can *•< a reel,\ be di-tinguislicd from those 
of the other, expeel at nialui if y f when they sometime- diiTer 
in colour, those of the male being u-tmll.x milk> \vliiIami biio 
female mange. 

The-exual products iggs and semen me ejected Freely 
from the interior of the s<a-oggs through apical poies, and Fer¬ 
tilization takes place in the sea-water. Sometimes the top of 
the shell (lining the bmdiug season may be seen covered 
by the i©productive cells. The actual pciiod of lipencss 
han to be deteimined for each pailicular -pc*ie- ot ui- 
cliin, but in temperate boas it occurs mostly in spiing and 
bummer. In the case oi Ili^ponm t*culrnla 9 lipeegy* have been 
obtained (luring June „ nd July. They arc shed from the 
female in large number* and Moat In the water, liy obtaining 
the ripe males and female*, aitifieial fertilization can bo readily 
carried out by bringing the sexual « ei^ s together, and this has 
been success.fully accomplihlied in „iio case of llipponoc. 

Under huitable conditions the early ^tuecs in the develop¬ 
ment of bea-urchins can bo easily follow'd!. The egg does not pas , 
diieetly into a young urchin, blit gives rise to a free-swim¬ 
ming lmva, wholly unlike the adult, and known the Platons. 
The egg is at first spherical and divides into a large number 
of more or less similai splines, \\ hicli ultimately form a hollow 
ball of cells. At one cud of the hollow' sphere a depression 
takes place, followed by an inward growth, and fiom this ami 
the general internal surface ot Ik r cells originate. The vmious 
tissues of the larva are built up of the-e cells. The Plutous 
larva is totally unlike the adult uichin. It is provided with 
bauds of fine hairs or cilia, by means of which it is ablo to 
bwim about. 

The sea-egg may remain iu the free larval stage for several 
week*, the exact time not being ascertained, bo far as I can find, 
for any of the Webt Indian species. 

The long free-swimming stage ib of groat bigniftoahee, in 
tliat it afford* the bea-urcliins the meaiio of becoming widely 
distributed and aei>amted from one another. The lame are 
also carried along by currents ; further, by means of the tow 
net, an upward and downward movement has been established 
depending upon the time of day. In Jamaica waters, the lame 
are found to como to and remain at the surface from midnight 
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until about sunrise. From sunrise they gradually disappear, and 
after about three houts they are rarely found at the surface. 

The Piuteus larva, a w hole, does not grow directly in¬ 
to the adult sea-urchin; the latter arises, for the most part, 
from new growths within the laiva, and most of the larval 
structures are absorbed 01 throw n olT. 

Tin 1 ,\oung sea-urchin thus originating is globular, and 
platen of lime, ai ranged in rows, form a hard rigid shell, which 
bears movable spines. Through rows of minute apertures in 
the plates very tine processes of the body can protrude. These 
are known as “ tubo-fool,” and, on the undisturbed animal, can 
often be seen as long, delicate, tin ead-like projections extend¬ 
ing beyond the covering of spines. The tube-feet end in a disc, 
and by means of these the sea egg is able to move slowly; but 
probably the creatures ne\ei travel lar from the place at which 
they originally settle. 

I am not aware that investigations have ever been con¬ 
ducted to determine the rate of growth of Eehinoids; but I 
should much doubt the possibility of their attaining maturity 
within a single year, as has been suggested bo Mr. Shepherd by 
the fisheimen. They seem to feed on sea-weeds, and on the 
organic matter found in mud, sand, and other deposits on the 
sea-floor. 

Many species possess the power of boring into rocks to 
which they adhere, in which case they appear to become 
more or less permanently located ; others shelter themselves in 
holes. Echinomctm sitbangulans is usually found in holes and 
crevices. Others partly cover themselves with sea-weed, dead 
shells, etc. This is a very common habit of Toxopneustes 
rariegafus , a small urchin very plentiful around the Jamaican 
coasts, and occurring elsewhere in the West Indies. HipponoP 
esculenta also hides itself, though to a less degree. 

REMEDIES. 

For a determination of remedies to improve the present 
condition of the scu-egg industry of Barbados, a complete 
knowledge of the life-history and habits of Hipponoe esculenta 
is desirable, as well as an acquaintance with the local 
conditions. No literature dealing with the economic aspect of 
this group of animals is apparently available. The following 
suggestions can, however, be offered upon the known general 
facts of the life and habits of Eehinoids, but can only be re¬ 
garded as preliminary wdth a view to further inquiry. 

CLOSE SEASON. 

To make a close season of any value it is necessary in the 
first instance that information should be gaiued concerning the 
period at which tho eggs are ripened. In tomperate regions, 
possessing seasonal variations, it is found that Eohinoderms 
and other forms of marine life have acquired a very restricted 
range within which the eggs nre shed. In the course of a few 
weeks the whole process of egg-laying is completed, and is re¬ 
peated for tho same species from year to year. Within tropical 
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seas, however, where conditions of life are much more uniform 
throughout the yeai, it is doubtlul if annually recurring 
periods of sexual activity are so pronounced. My own investi¬ 
gations lead me to think that the intervals ofiipeness will be 
only regular tor the indh idutil, not l'oi the entire species; in 
other words, that diffcMent indhiriuaIs ma> come to nmtmity 
at different times. In this ease, eggs may be shed practieally 
throughout the year, and a close season, as such, would bo 
serviceable only for the time during which the (articular 
Eehinoids then ripe were permitted to extrude their eggs. 

It is worthy of note that the sexual product 1 - of Uipinmoe 
eaeulenta lurso been found to be lipein Jamaica (luting Juno 
and July, but no attempts ha\e been made to ascertain if 
individuals in the same state can be found all the year round. 

It is very doubtful whether an area once overworked or 
exhausted can reeo\er in a few years merely by the institution 
of a close season. Once the numbci of individuals of a species 
gets below r a certain pi oportion, the forces tending towards its 
destruction exceed those in favour of its inci ease, ami it soon 
becomes extinct in an area unless ieplenihlicd fiom outbide 
sources. I have encountered one or tw r o striking instances in 
Jamaican waters, where, after collecting hea\ily, the whole of 
a particular species has in tho end disappeared from the local¬ 
ity. The balance of preservative and destructive forces has 
been disturbed, and the species is unable to keep pace with the 
latter and slowly disappears. 

It is clear from the gradual decrease which has taken place 
in the quantity of sea-eggs in Barbados that the diminution by 
collection has exceeded the power of recuperation thrown upon 
the specimens remaining aud the establishment of the close 
season is proved to be inadequate. I doubt very much whether 
an exhausted area can recover, except in the course of many 
years, eveu by prohibiting operations the whole yoar round. 

PROP VUATING ARKAh. 

By propagating or nursery areas 1 signify restricted re¬ 
gions within which no collection of sea-eggs will be permitted 
at any time of the year, but beyond which the larvae, therein 
produced, may disperse. As the sea-urchin spends several 
weeks in its free larval state, there must be during this period 
ample opportunity for its wide distribution. But it is only 
during die swimmiug stage that dispersal can take place, as, 
once the animal has formed its solid shell, and taken on the 
adult character, its locomotory powers are extremely limited. 

If such nursery districts could have been established and 
maintained in the early days of the industry there is good 
reason to suppose that they might liave been adequate to replen¬ 
ish the excessive loss from the worked localities. Eveu yet, if 
any well-stocked beds remain, the adoption of such a plan ivould 
in time be found beneficial. The possibility of such deserves 
consideration. Probably several closed districts would be 
required, depending upon the peculiar local conditions, and the 
distance over which the larvae can be dispersed in numbers. 
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The selection of the area should also be partly determined by 
the direction of the prevailing currents, ho that the young free- 
swimming larvae could bo curried as desired. 

The well-known wide geographical range of HippohoS 
esculenta should give encouragement to search for new or 
uutriod spots. 


ARTIFICIAL STOCKING. 

Artificial stocking of now and exhausted waters has been 
carried out so successfully in the case of fish, lobsters, and 
oysters by the United States Commission and Fishery Boards 
elsewhere, that the trial of some such scheme in Barbados, for 
sea-eggs is well worthy of careful consideration. The artificial 
rearing of the larva* of Echinodenus is earned on in marine 
laboratories, to a certain stage, with great facility. Especially 
is this the case with Ecluuoids. Theiarvirof llipponoe esoulenta 
and other species have been reared in Jamaica, and there is 
reason to suppose that the pi ocess could be conducted with 
success on a commercial scale. It would probably be found a 
simple matter to rear the larva* as far us the period at which 
they are about to pass into the adult, and then re-stock the 
exhausted localities with them. The limited power of locomo¬ 
tion possessed by the animals would then restrict their dispersal 
within the original place of settlement. 

Among the details first necessary to establish would be: 
(1) the time of the year at which the sea-urchins shed their 
eggs and spermatozoa: (2) the length of time passed in the 
free-swimming larval condition ; (8; the best means of rearing 
the larva? as far as their final metamorphosis ; (4) the rate oi 
growth of the young echinoids: (5) the best means of re-stock¬ 
ing aims by the artificially reared larvae. If all these should 
prove satisfactory it would probably be found economical to 
permanently maintain such a hatchery. 

As already stated, when an area has once become practi¬ 
cally exhausted it would take, in all probability, years, and a 
combination of favourable circumstances, to become re-stocked, 
if dependent entirely ui>on natural means. The possibility of 
the coming together of the sexual products of two widely 
separated individuals is very remote, and the settling of larvae 
from outside areas w r ould take place somewhat slowly. On the 
other hand, by bringing together ripe individuals and artificial¬ 
ly fertilising the eggs, some control over the future distribution 
of the latter could be exercised. 

The early life-history of the sea-urchin, and the habits of 
the adults are such as to render it a very likely object for 
artificial propagation, while the past abundance of the animal 
around Barbados proves that the conditions are eminently 
suited to its existence, and should be turned to full account. 

Once the necessary investigations concerning the develop¬ 
ment of the species have been made by a biological expert* the 
subsequent fertilization of the eggs, rearing of the larvae, and 
stocking of the waters could be carried out at a very small 
expenditure by any intelligent person. Apparently the prin- 
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•cipal neces'-aiy requirement would bo propagating tanks or 
isolated aiea^ of the sea, with acres-, to the main body of water 
under control. If, as hoems not unlikely under the unifoimity 
of tropical (conditions, the ripening of eggs may ptoceod all the 
year round, the stocking could aUo he continuous, not limited 
to a restricted period as in similar undertakings in temperate 
regions. 

After considerable experience in 1 earing the la i vie ot 
different marine animals for purposes of scientific research, I find 
that such investigations can be earned on in the tropics with 
afe great if not greater facility than in tcmpciatc pnits In the 
establishment of coral growth within aquaiin, the tiopics 
has a means of aeration of water not pombObsed elsewhere. 
Thus, by the agency of living coials, I ha\o nnintained 
aquaria for several months without evei changing the 
water or resorting to artificial aeration. Thisicsult is duo to the 
combination of lhing animal and plant which I lm\e found to 
exist in practically all corals, the physiological aetivily of 
the two oignnisms resulting in their mutual benefit By 
making use of such an organic i elationship the expen-e of 
pumping arrangements could be obviated. 

SUMMARY. 

From a careful study of the facts in the hfe-liistoiy ofsea- 
urchius generally, combined with an experience of m.iiine life 
in temperate and tropical regions, I venluie to advise your 
Committee that the establishment of a close season, e\en if 
maintained for the whole year round, would of itself for many 
years proliably do little to xo-stoek the waters of Barbados 
with their original abundance of sea-eggs. If areas still w r ell 
stocked could be reserved as nursery grounds then the larva* 
from these might in time be able to replenish the exhausted 
grounds. On the other hand, the readiness with which the 
eggs of sea-urchins can be artificially fertilised, and tbo larva' 
reared, gives every reason to expect that artificial re-stocking 
would be successful. Once the life-history of the edible species 
has been worked out by some specialist, and the best conditions 
for re-stocking established, the operations could be continued 
at very little cost. 

J. K. Dukrdkn. 


APPENDIX D. 

RULES AND REGULATIONS FOR STAKE NET FISHING 
IN KINGSTON HARBOUR. 

(From the Jamaica Gazette, May 10, 1900.) 

1- All persons wishing to lay down staked nctR, leaders, 
hearts and cribs for the piu*]x>se of trapping fish, must first 
obtain for each plant, or set of nets applied for, a license from 
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the Marine Board, and for such license a fee of two pounds (£2) 
will be charged, and such license shall hold good foi twelve 
months from the date of issue, at the expiration of which such 
license will expire, but may be renewed on application and 
payment of a similar fee. 

2. No plant, or set of nets, shall be laid down except a 
license as herein provided has been obtained, and then only at 
the spot approved of by the Harbour Master, and notice mu&t 
be given to him before removal of nets already laid down or 
contemplated change. 

8 . No person or persons w ill be allowed to fish with hook 
or otherwise, or to trespass within a distance of 100 yards from 
any part of the leader nets. And the holder of any license is 
required to cleatly mark these limits by laying down at each 
angle of the imaginary line a buoy, the rope or cable from which 
must not exceed the depth of water where the anchor lies by 
more than one fathom. 

4. Any person or persons committing a breach of theso rules 
shall on conviction before a Resident Magistrate or two Justices 
of the Peace, be liable to a flue not exceeding five pounds, or 
in default imprisonment not exceeding thhty days, with or 
without hard labour. 

Approved in Privy Council this eighth day of May, 1900. 

T. L, Roxburgh, 
Clerk Privy Council 


THE CULTIVATION OP ONIONS AT ANTIGUA. 

BY W. N. SANDS, 

Curator of the Botanic Station, Antigua. 

The cultivation of onions at Antigua has been carried on 
for several years. It appears that a Mr. Smith (an old Bermuda 
grower) was the first person to grow onions successfully in 
Antigua, which ho did for several seasons on a Rmall scale up 
to 1896, when he grew ten acres at Mackinnons estate. It 
w T as however in the season 1895-1896, that onion-growing reach* 
ed the condition of a minor industry. Towards the end of 1895, 
owing to the oxeitions of Mr. Tillsou, who was then Curator of 
the Botanic Station, several acres were planted in different 
parts of the island. Much inteiest was taken in the matter then, 
trad, in November 1895, a paper was read by Mr. Tillson at a 
meeting of the Agricultural and Commercial Society of Antigua 
on the subject of onion cultivation. The writor pointed out the 
best methods of culture and made suggestions as to the bpst 
means of developing a trade with the United States of America, 
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The crop which was reaped in February and March 1806, 
proved very remunerative, especially that grown by Mr. Wilson 
at Friar’s Hill estate. The results proved that Antigua 
could grow onions in every way equal to those produced in 
other tropical countries. Samples of the onions grown that 
season were e xh ibited by Mr. Wilson and by Mr. Stratton, at 
a meeting of the Agricultural Society in February, and were 
admired by the members. At the same meeting Mr. A. Spooner* 
read some notes on onion-growing in Victoria, Australia, as he 
had had experience of this industry ill that Colony. 

From 1896 up to the present time several acres of onions 
have been grown in the island. It was however chieily through 
Mr. Smith’s first effort and Mr. TillsonV subsequent work that 
onions are now grown on a commercial scale. 1 estimate that 
during the present season seventy acres of onions will be reaped. 

The varieties which have been found to give the best 
returns are the so-called Red and White Bermuda kinds. Others 
have been tried, such as those' producing large crops in Kurope 
and America, but with little success, their tendency being to 
grow continuously without the formation of a good bulb. 
Many shoots also are produced from the same plant, each of 
which produces a number of small worthless onions, instead 
of the marketable specimen. This fact is no doubt due to unsuit¬ 
able climatic conditions. The Bermuda onions, on the other 
hand, are more adapted to the tropics, producing a bulb which 
often weighs three-quarters of a pound. 

The seed of tlio Bermuda onion was formerly obtained from 
American nurserymen, but since it has been ascertained that 
these firms obtain their supplies from Tcneriffe, orders are now 
sent direct by the growers. 

A great saving is effected by adopting this course as the 
price of Bermuda onion seed (white) in America is 10*. 5d. 
per pound, while the same seed in Teneriffe iH 8a Od. j)er pound. 

Owing to the seed of the onion being small, it is necessary 
to sow it in well pulverized Hoil, and accordingly specially 
prepared nursery-beds are made. The seed is sown in rows, 
six inches apart. Sowing iR commenced in August, and con¬ 
tinued every few days, until alxuit the middle of September. 
Where several acres have to be planted it is an advantage to 
sow the seed at intervals, as there is a risk of the young 
Beedlings suffering in the seed-beds before they can be planted 
out, if they are all sown at the same time. 

The first system of cultivation in the field was the flat 
system, such as is practised in other countries but although a 
good crop was produced, it entailed extra labour and expense 
compared with the methods now adopted of growing the onions 
on land banked for cane, the young canes being planted in the 
furrows during the time the onions are growing. The cane 
fields in which onions are grown are heavily manured and 
banks are thrown up. The soil is of a rich but friable nature. 

The banks are thoroughly worked with the hoe, the lumps 
of soil are broken up and they are then flattened on the top. 
On the banks as prepared, the young plants brought from 
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the nursery-bed are transplanted. They should be about four 
or five inches high, and at this stage would be about eight weeks 
old. Sometimes four rows of plants are set on each bank, 
live inches apart, leaving four iuoiies between the plants in 
the rows. Care is taken to keep the banks clear of all weeds 
dining the time the onions are growing. 

In February and March the onions are fit for reaping. The 
right time being judged as far as possible, by the ripening and 
drying up of the leaves. With regard to the proper time to 
harvest the crop more is required to be known. In cooler cli¬ 
mates the harvesting takes place when the tops are perfectly 
dry, and often the tops of the plants are bent over to hasten 
ripening, but, in Antigua, it has been found that plants with 
full, ripe looking bulbs, and green tops have bettor keeping 
qualities when harvested then than others, of the same crop, 
whose leaves were perfectly dry. Further experiments are 
necessary to ascertain more on tliiH particular point. The 
crop being harvested in the dry season, rain does not interfere 
as a rule, but the onions are taken, as soon as pulled, to a fully 
ventilated drying-house, when they are spread out on shelves 
and on the floor until perfectly dry; when dry they are clean¬ 
ed, the dry leaves and tops being pulled off. In a good year an 
acre of land should produce one hundred crates full of onions. 

The onions are packed in crates imported in pieces from 
Canada and put together on the estate. Some are also manu¬ 
factured locally, barrel staves being used for the sides, and board 
for the centre and ends, but it is found cheaper to Import. The 
crates are similar to those used for oranges, and, if properly 
packed, will hold fifty pounds of onions. As in the case of other 
products, a great deal depends on good jlacking. 

Prices vary considerably during the season, but the first 
supplies generally realise good figures, as there is then little 
competition in the market, the Bermuda supplies being a few 
weeks later than those from Antigua. In Antigua seed is there¬ 
fore sowu as early as possible after the rains sturt, to secure 
the New York market. The Intercolonial market is very un¬ 
certain ; sometimes good prices have been realised, but heavy 
losses have also been sustained. On the other hand, if the 
knowledge of the requirements of the other Colonies could be 
obtained, as was suggested at the lanl Conference by the Presi¬ 
dent, an intercolonial trade in onions might be carried on 
with advantage, which gmversare confident would be success¬ 
ful if adopted. Last season there was a considerable quantity of 
on bins supplied from Cuba, which reached New York about 
the same time as the Antigua onions, so that competition is 
expected in the future from this quarter. As however the cost of 
production in Antigua is so small, by growing them as a catch- 
crop, the industry should not be seriously affected. Theresia, 
however, the disadvantage that the other onion-producing 
islands have better steamship facilities than Antigua. The 
New York steamers calling at Antigua are very irregular and 
the local agents do not obtain reliable information as to their 
movements. Crates have often been packed for a certain day 
named by the agents, but the steamer did not arrive until 
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several days afterwards, with, tin* result that tlio onions arrived 
at the market in an unsaleable condition. Again, in anticipa¬ 
tion of the growth of the industry and the possibility of several 
thousand orates being shipped annually, special storage arrange¬ 
ments should be made and the crates kept apart from sugar 
or molasses. These are points which require attention, if the 
industry is to be put on a proper basis. 

In conclusion it must be borne in mind that onion cultiva¬ 
tion requires careful supervision and attention throughout. 
Good reliable seed must be obtained, careful handling of young 
plants and good packing are essential, but if the disadvantages 
of marketing can be remedied, thei*e is no reason why onion 
cultivation in Antigua should not be carried on successfully. 
For much of the information given in this paper I am indebted 
to Mr. J. Wilson of Belmont estate/a ‘successful grower, who 
has giveu me the benefit of his wide experience. 


ZEBU CATTLE IN TRINIDAD. 

BY (J. W. MMADKN. 

Manager of the Government Farm, Trinidad, 

AXD .1. n. HART, F.L.8., 

Superintendent, Royal Botanic Gardens, Trinidad. 

The introduction of Zebu cattle into Trinidad dates from 
the year 1879, when three bulls and three cows wcic imported. 
Others were introduced about the Hame time or a little later, 
by enterprising planters, and the resulting influence on the 
herds on their estates was markedly apparent. The notes in 
this paper, however, refer in the main to the work of the Govern¬ 
ment Farm. The bulls originally introduml wore obtained 
from the East Indian Governmenl Hissnr, an establishment 
maintained by that Governuiout for tin 1 production of gnu 
bullocks. This institution doof. not part with female stock nud 
Trinidad is under an obligation to General Angel of Hissnr 
farm for the purchase of its cows, which wore described ns pure 
bred Hurinahs. Prom this beginning the Trinidad herd has 
been formed. It has boon kept pure, and, by the introduction 
of a new bull every fourth year, deterioration ban been pie- 
vented. Photographs and measurements have been exchanged 
with the Indian Department which hIiow that Trinidad iH not 
only on equal terms with but, in some instances, even in advance 
of them. 

The Zebu or Brahmin is of great antiquity, and the con¬ 
tinuity of special characters and form is specially remarkable, 
naturalists classing it as a distinct species under the name of 
Bos maietts, a name which indicates its native country. The 
points of a true Zebu are not difficult to describe, but their 
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crosses are scarcely distinguishable from a pure bred animal, 
and it is only when an authentic herd-book is available that 
any positive pronouncement can be made; a state of affairs 
which obtains in almost any breed of cattle. The distinguish¬ 
ing points of this magnificent breed may be described as fol¬ 
lows Prominent liuuip on the forequarter of the male and 
female- smaller in the latter; long pendulous ears, silky to the 
touch; heavy dewlap, extending to the lowei jaw ; short cres¬ 
cent horns; drooping hind quarters; fineness of skin; slender 
limbs ; and tail terminating with a fine trace of black hairs. 
The appearance of the animal should be calm and dignified, the 
eye full and prominent, wibli a look of latent power that can at 
at times be well displayed. A pure bred bull on his owm 
domain is one of the most stately animals in existence. The 
Zebu ox is a splendid draft animal, well adapted for 
tropical agricultural w ork, extiemely active, and possessed of 
great powers of endurance. His fine limbs, sound hard feet 
and good action are all in his favour as a working animal. 
With a minimum amount of feeding and care he is capable of 
doingmore heavy and exhausting work than any other bea®t of 
burden in the tropics. Well bred oxen aie how’evei somewhat 
difficult to break in but, once broken, they are very docile and 
obedient, as can be seen by the way in which little coolie boys 
are able to control them. The Negro is, as a rule, unable to 
exercise the same control over this class of cattle as the East 
Indian driver. Good working oxen arc always saleable and the 
prices realized at the Government sales have invariably been 
satisfactory, although of late years they have decreased some¬ 
what, owing to the uncertain state of the sugar industry. 

As milker®, the pure breed fails in some 1 aspects. Most 
of them resist the restraint which necessarily accompanies the 
act of milking and in consequence their yield is deficient. Their 
milk is somew hat weaker than that of ordinary milch cows 
under the same treatment, the analysis showing as follows :— 


Specific gravity. 

Solids 
(not fat). 

Fat. 

Ash. 

Cream. 

Zebu Cow 1031-0 

8-0 

3-72 

•72 

1-5 

OrdinaryCow 1027-7 

0-00 

4*55 

■75 

7-0 


The above analysis was made with the afternoon milkings. 
It would not bo fair to the Zebu, however, to condemn them 
entirely on the trial of their milking qualities in Ttinidad. It 
is certain that for long years in India the milking qualities have 
not been a first consideration, other points have been consider¬ 
ed as of more importance in selection. It is clearly possible 
that, by proper selection, a strain of Zebu milkers might be ob¬ 
tained little, if at all, inferior to any other class of cattle. This 
view is strengthened by the fact that individual cows have been 
found among the herd which have proved themselves excellent 
milkers. The practice in Trinidad is to allow the calves to run 
with the dams as soon as they are strong enough, with the 
object of bringing them forward as fast as possible, and giving 
them every advantage at the annual sales. 
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Grossing milch cows with a pur© bred bull has often re¬ 
sulted in the production of first class milkers, but the milking 
qualities appear to suffer if bred too close. A first or second 
crons produces animals eminently suited to the tropica, inured 
alike to heat or moisture, invariably thrifty, and giving milk 
which compares favourably both in quantity and quality with 
that of any country. What knowledge wo have of the crossing 
of this breed for the production of beef is distinctly favourable, 
the quality i« good, and from the butcher’s point of^ view, 
they scale well. The waste in offal in animals killed in the 
tropics is generally greater than in temperate climates, on 
account of certain local conditions. 

Our bullocks from the time they are weaned until lynching 
four years old arc entirely gia^s fed, except for a short 
preparation previous to selling. At this age they scale some 
1,000 to 1,200 pounds, and are generally sleek and in prime 
condition for the butcher. Having been fed in clean pasture* 
the meat is tender and entirely free from the large amount of 
“muscle” which renders the flesh of the imported Venezuelan 
cattle so tough and tasteless. 

Well bred Zebu cattle cannot be termed tractable in 
the same way as the Hereford, the Polled or the Jersey, hut 
on their own ground they are not difficult to deal with. 
Trouble arises, however, on their transference from one place 
to another, oi on any alteration in the handling to which they 
have become accustomed. In such cases they show extreme 
excitement and are prepared to go over, or through, anything. 
Anotlxei disagreeable feature is their lying down and offering 
passive resistance when overcome. The best treatment in such 
a ease is, not to beat them or to permit the too common practice 
of tail twisting, but to fill their nostrils and ears with cold 
water by throwing it smartly in their faces. Nothing brings 
them to their feet quicker than this simple and harmless treat¬ 
ment. The plan of dealing with eattle in the Trinidad herd 
is not to drive them but to call them, rattling the feeding bucket 
at the same lime. Zebus can be easily led, but they cannot be 
driven. To effect this, one or two of the herd are trained to 
hand-feeding. They soon recognize the rattling of the bucket, 
so that when the herd is wanted, the cry of the herdsman and 
the rattling of the bucket brings thorn home at a gallop. 

Before being sold oxen are put into a reserve pasture which 
has been shut down in preparation for them, where they remain 
for some three months, and are hand-fed during this time with 
a mixture containing cocoa-nut meal, Indian eornmoal, and 
“middlings” with a small addition of salt and linseed meal, 
which binds the whole and prevents waste in feeding. The 
ingredients are made into a mess with water and hand-fed in 
about half-pound lump**, each animal receiving about three 
pounds at a time. The mixture is carried to the field iu buckets, 
one man stands guard, while the remainder, taking each a 
certain number, see that every animal receives its share. This 
feed costs about five cents a day or 6a. $d. per month, and has 
the effect of putting on a nice cle m finish to the animal pre¬ 
vious to sale. 
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For crossing with other breeds there is no better animal 
than the pure bred Zebu, the cross with native stock giving 
excellent results. The half or throe part Zebu heifers cross¬ 
ed with Devon, Hereford, or Polled bulls, give rise to a very 
profitable class of slock. 

Jamaica 1ms for years been a good oustomei at the Trinidad 
sales of pure bred stock, and b probably largely indebted to 
Trinidad importations for the hnpio\ement in her held'*'. 
British Guiana, Antigua, Grenada, ilonduias. and Venezuela 
have also been purchasers, and as tlio export has been in no way 
restricted, the neighbouring Colonies have lieon able to take 
advantage of and to benefit by the Trinidad impoi tations, a 
privilege of which they have not been flow to avail themselves. 
It is understood that in Jamaica half-broods from the Zebu 
are in great demand and soli at considerable advantage a - 
compared with tlio native cattle. The value of pure bud two- 
year-old bulls has tanged from -630 to over 4! 100 in accoidanoe 
with the size and points of each animal, the number offered, 
and the number of huyeis present. Pure bred heifers are now 
worth about 75 to 150 dollars, while hulls will probably range 
from 150 to 300 dollars. As, however, all cattle are sold by 
auction, this must be taken as only an approximate estimate 
of the price they are likely to realize. 

The Government Stock Farm in Trinidad is now entering 
on a wider phase of existence, and it is hoped that the 
management will be able to handle a certain number at least of 
all the most useful classes of stock. In a short t imo additions will 
be made to the Zebu, Guernsey, Red Polled, ami Hereford herds, 
from which it is bojied to secure acclimatized progeny possess¬ 
ing the best characters of the various breeds, and that the 
support afforded will enable the Trinidad Faun to maintain 
its position of being one of the best institutions of its kind, and 
to become the stud farm of the West Indies. 


BREEDING FOR BEEF IN TRINIDAD . 1 

BY W. MKADKNT, 

Manager of the Government Kami, Trinidad. 


It is a general belief in Trinidad that our nnti\o grasses 
awMiot sufficiently nutritious to enable the Colony bo produce 
its own meat supply and particularly of beef. A sum of 
£40,000 is annually spent in tlio supply ol meat, so tint the 
question is one of sufficient interest to demand thorough con¬ 
sideration. From a pmely agricultural aspect the production 
of beef would form an additional industry, and bring into a 

*Thib subject h»balready been with by th>> author In two communi¬ 

cation* presented to the Agncultm.il Society nt Trinidad w lilcli form papei-* 
Nob. 08 and 131, in Volume III, pn. Ill) and Jilt) respectively, oi tlie Society's 
Proceedings. The Information contained iu the present paper suimnaiixva 
andoarrle to a conclusion the hibtory of these expeilmcu s. \E<L W.I.ti.) 
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healthy and renumeiative condition laud v\liieli is now waste 
and a burden to its o\\ nets. 

In order to bring our natural glasses into good grazing 
couililion systematic treatment is required. Hub-division foi 
the purpose of restand changes and, where the formation of 
the land permits, the use of agricultural implements such as 
tho lmy-mowor, horse-rake, and the harrow, should soon 
result in the formation of sound feeding pastures. 

The present paper deals only with the conditions of Trini¬ 
dad for tho production of beef: that is to say. whotliei there 
is suitable land and other facilities, and sufficient inducement 
in the way of profit to encourage the industry. 

That there is land enough fab evident from the areas lying 
idle on abandoned sugar estates, and the great (\rroni 
Savannah,—a menace to health and unproductive. With logaril 
to facilities, there are good roads and railways cutting through 
what might be the heart of the industry. The market value 
of the product has already been show n, and a recent rise in the 
price of meat shows that, at pie-ent, there is little danger 
of over supply. The present meat trade in Trinidad is open to 
seiions interruptions whi<li often lenders it difficult to moot 
the demand, and the pooler people are deprived of moat in 
consequence. It is therefore very desirable that a reset ve sup¬ 
ply should be available, that the market should not continue 
in its present dependent position. 

During tho last year an experiment in breeding for beef 
was biought to a satisfactory conclusion, although only 
carried out in a small way. The subject of the experiment 
was a cross between a Rod Poll sire and an ordinary Creole 
cow. This steer, when turned out to grass at fourteen months 
old, weighed M3 Its. He was kept under conditions such as 
might be exacted would be given in the general way 
in the Colony, to to^t the value of grass feeding. The season 
proved exceedingly severe and grass was scarce. At two years 
old, he had gained ouly 83 lbs. As grass became more plentiful 
a rapid increase in growth ensued, and at the end of Iris third 
year, he sealed 770 lbs., showing a gain of 222 lbs. foi* the latter 
period. This rate of gain would probably have continued so 
that at four years old he would, in all likelihood, have sealed 
1,100 lbs, tho weight of a pi hue beast in Trinidad. The cost of 
rearing this animal amounted to $4:80 including milk and feed. 
The gain in weight during his last year cost two shillings, one 
shilling land-tax and one for upkeep of fences and land, calculat¬ 
ed on tlie average cost ol the herd of oxen running together. 

The dead w eight w as 384 lbs. The animal was in a per¬ 
fectly healthy condition, every organ sound and, to use a 
butcher’s term, ‘"cleaned well.” Tho moat was tender and 
juicy aud altogether superior to what is generally obtainable, 
and realized in the open market, sold uuder the same con¬ 
ditions as any other beef, $32:28, which after paying for 
slaughtering, market dues and commission left a profit of $27:48 
or $9:16 per annum. With a large herd, sufficient working 
capital, and sound management such returns indicate tho possi¬ 
bility of a lucrative industry. 



ARTIFICIAL DRYING OF CACAO. 


HV <r. WHITFIKI 1) SMITH. 

Travelling Superintendent, Impc*! ial Pepaitment of Agneulture 
for the West Indies. 


The question of drying cacao by means ol artificial heat 
i-, one which lias occupied the attention ol planteis in (Jiennda 
foi on era decade. On the mountain lands ol the inland 1 ho 
annual lainfall often excepth 1 “30 inches a id, as a large jnrbioii of 
this falls during the months ol October. November, and Decem¬ 
ber, when the bulk of the crop is beuig reaped, it often happens 
that, on cacao estates situated at high elcnatioub where no 
provision is made for drying the beans ai tifieially, considerable 
loss, arising from “mildewed" cacao is the result. 

The following is a brief sketch of the efforts which have 
been made, funn time to time, in Grenada to dry cacao by 
artificial heat. Up to the present, it cannot be said that any 
of the methods tiied have proved thoroughly successful, and a 
diiorin which the hot air fiom the furnace can be made to 
circulate fieoly throughout the entire length of the drying 
chamber is still the subject of the cacao planter’s inquiry. 

The Hist attempt on record to dry cacao by artificial heat 
is one of about foiuteen years’ ago when Mr. Frazer, the 
manager of Annaudalo estate (then the property of Sir 
Saudford Freeling) constructed what might more appro¬ 
priately be termed a cacao “ heating " apparatus, on simple and 
rudimentary lines, for use on that property. In this drier the 
heat was obtained from a brick furnace not unlike that used 
in the manufacture of muscovado sugar, except that instead of 
the tayehes there was a flat surface of sheet iron forming the 
roof and flue of the furnace. About six inches above this was 
suspended a fine wire-net tray on w liich the beans to be dried 
were placed. This constituted the entire apparatus. No at¬ 
tempt was made to shut off the drying surface from contact with 
the surrounding air and tho operation of drying w r as conducted 
m a largo room open ou all sides to the atmosphere. It is need¬ 
less to say that Mr. Frazer’s drier proved unsatisfactory, the 
beans nearest tho fire receiving an undue amount of heat, those 
farthest away from it none whatever. The next attempt 
was made a few years later by Mr. Charles Risk, and a working 
model of the drier made by this gentleman was exhibited at 
the Agricultural Show held in Grenada in December 1890. Mr. 
Risk's drier consists, for it is still in use, of a rectangular stone 
or brick building about twice as long as wide. Running length¬ 
ways along the inner sides of this building are tiers of 
wire-net trays, so arranged as to leave a passage down the 
centre of the building wide enough to admit of a man passing 
through the drying chamber from time to time for the purpose 
of stirring the beans. Except when this operation is being 
performed the drying chamber is closed to the entrance of the 
atmosphere by means of close-fitting wooden doors. The heat 
is supplied from a brick furnace situated outside the building, 
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and the hot air is conducted by moans of a sheet iron pipe 
(the Hue) through the* diyiug diaml«‘r, passing under the wire 
trays already described, and dually escaping through the 
chimney. As no provision is made for removing the hot and 
moist air a liiidi temperature ( KM) K. to 150 F.) is required. 
Some planters still claim to obtain good results from the use 
of Mr Risk's diier. 

In 189*J the writer (Mien attorney for the cacao estates 
belonging to tl«e Flou'ble Messrs. Hchooles and Ijuscellcs) erected 
a drier at Welle Vue estate on the principle of the cacao 
drying houses used in (Vylon. I)r. Trimeu, F.R.S., the late 
Diroctm of the Royal Bolauic Gardens, Ceylon, gives the follow¬ 
ing description of this drier in the Jamaica Bulletin, No. 41, 
March, 180**1: •• The house is about tw ice as long as broad, built 
of brick and is provided with double doors, but with the excep¬ 
tion of the opening for the ingress and egress of the hot air 
is hermetically sealed The interior b fitted with a number of 
upright frames into which slide, one above the other, the trays 
upon which the beans are spiead ; these should be made of nar¬ 
row pieccH of split bamboo, not of wire or coir matting. The 
heating apparatus is outside in contact with one end of the 
building, and consists of a large stove standing in a short 
tunnel which opens into the house. At the other end of the 
buildiug, also outside, is a powerful fan fitted in another tunnel; 
this is worked by hand (three or four coolies needed) and by its 
rapid revolution draws the air through the house. By passing 
over and round the <-tove the air is dried and heated; that 
which passes out b hot and damp. The lluo of the stove passes 
under the floor of the lioir-c and contributes to warm it. A 
drying house of this sort is very simple, anil its cost only about 
£100; it doe-, its work perfectly, and nothing more elaborate or 
costly is required." 

It has been found that by drying slowly, provided the 
risk of mould be avoided, more satisfactory results are obtained 
with a low temperature than when very high temperatures are 
used, and an attempt is made in the drier above described 
to imitate as closely as possible the conditions under which 
cacao is dried when exposed to the action of sun and wind. 
With a few modifications and the substitution of wire trays 
for those made of split bamboo, this drying machine is the one 
most in favour with cacao planters at the present time, the 
only objection to it being that the hot air on entering the 
drying chamber lias naturally a tendency to rise at once to 
the top, and it is fouud that beans on the uppermost tier of 
trays dry perfectly in thirty-six hours, whilst those on the 
lower tiers take a longer time. In all other respects, provided 
the fan is kept constantly revolving, a drier constructed on the 
Ceylon principle gives fairly satisfactory results. 

Last year Mr. Frederick Harford erected a •• drier 99 at 
L'Esterre estate on designs furnished by the Blackman Ven¬ 
tilating (Jo: of London. In this drier an attempt is made 
to force the hot air through the drying box by reversing the 
action of the fan and placing it immediately over the furnace. 
In all other respects the arrangements of the Blackman 
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machine are the same as those already described in the ease of 
the Ceylon drier. The recalls obtained with this lmniiino 
in the Jtrst instance weie not satisfactoi y, and gioat diitieuhy 
whs experiencel in forcing tin* hot nil through the outlie 
length of the drying chambct. This difficulty has now been 
met by placing another (an exhaust) fan at the t ml of the 
drying box farthest away from the furnace. Tiie high cost, 
however (about £800), of this drier places it beyond the reach 
of small cultivators. 

From what lias been slated it would seem that a cacao 
drier constructed on the principle of that in use in(V>lon, U 
the one most likely to give satisfactory results in the West 
radios. In order, however, for it to do so, care must be taken 
to confine tho hot air on entering the drying box within a well 
defined channel. This should be so arranged as to permit (f 
the hot air passing over the lowest tier of trays fiist; it should 
then be* carried in a serpentine manner over and around the 
upper tiers in succession until it tinally passes out at the point 
where tho exhaust fan is placed. 

A cacao drier, the drying or inner box of ■which measures 
twenty feet by eight feet with a depth of eight feet, combining 
the airangements above indicated is proposed to be erected 
by the Imperial Department of Agriculture at the Botanic 
Station, Dominica. The following is a brief description 
with diagram:— 


Pan. 



The drying box, as above shown, is divided into three com¬ 
partments : u A ” “ B ” “ 0.” The divisions between these 
(indicated by continuous lines) are so arranged that the hot air 
is compelled to pass successively through them in the direction 
indicated by the arrows. On rising from the stove, the hot air 
first enters chamber “ A ” where it passes over and under the 
cacao beans whieh are spread on trays (shown by dotted lines); 
thence it passes in turn through chambers “ B ” and “ 0 ” 
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through the openings “ K ” and “ F ” ami is finally drawn out 
at “ G ” by the exhaust action of a fan worked by hand. The 
trays are fixed on wheels which permit them to be drawn out 
into the cacao house from time to time for the purpose of stir¬ 
ring or removing the cacao. With the view of testing the 
action of wire as compared with bmnboo or wooden laths on 
the wet cacao beans the tray in chamber “ A 11 will be con¬ 
structed of rather stout galvanised wire netting, that in “ B ” 
of split woven bamboo, and that in“0’'of thin wooden laths. 
The fan (18 in.) has been obtaiued from the Blackman Ventila¬ 
ting Co, of London, and the stovo (Mott’s “ Comet ” No. 28) from 
I. L. Mott of New York. The latter is surrounded by a galvan¬ 
ised iron jacket to confine the hot air and to discharge it 
through a cowl iuto the cacao drier. The chimney of the stove, 
not shown in the diagram, is entirely outside the buildiug. 



“THRIPS” ON OAOAO TREES. 


The following correspondence is reproduced for die purpose 
of affording information in regard to a somewhat obscure but 
not yet serious disease affecting cacao troes in the West Indies. 

Imperial Commimoner of Agriculture—to Avtiny-f'olonial 
Secretary, (Irenada. 


Sir. 


Barbados, 

December 13, 1000. 


With reference to former correspondence, on the subject 
of the occurrence of what is known as the “thrip” disease 
on cacao estates in Grenada, I have the honour to forward 
herewith a copy (in duplicate) of a report prepared by 
Mr. H. Maxwell-Lefroy after his recent visit to the island. 

2. It is evident that Mr. Maxwell-Lefroy devoted himself 
with great energy to the task entrusted to him and I have no 
hesitation in stating that hie report is a valuable contribution 
to the study of this somewhat iutricate Rnbject. 

3. As I anticipated, it is not yet quite clear how far the 
“ thrips” is entirely responsible for the unsatisfactory condition 
of the cacao trees in some districts of Grenada. Mr. Maxwell- 
Lefroy states (paragraph 1) “ that in many cases this is due to 
some other cause than “thrips." Further, it is his conviction 
“ that in the majority of cases “ thrips” is not the cause of 
serious damage to the trees or of short crops." These may be 
due to special causes operating in each case, and not to the 
prevalence of any particular disease in the island. 

4. In cases where “ thrips" are abundant and where serious 
harm is done by them, I recommend that the remedies sug¬ 
gested by Mr. Maxwell-Lefroy be fully and carefully tried. 
Further, I suggest for consideration, as a last resource, and in 
case the " thrips” is found to spread generally in the island, 
whether some of the provisions of the " Agricultural Interests 


175 



176 

Protection Ordinance, 1900” might not be judiciously and 
gradually put into operation. 


I have, &c., 

(Sgd.) IX MORRIS. 
Commission?}' of Agriculture 
for the FTe#/ Indies. 


Mr. H. Maxwell-Lefroy, Entomologist—to Imperial Commiss¬ 
ioner of Agriculture . 

Barbados, 

December 8, 1900. 

Sir, 

I have the honour to submit a report of a visit paid to 
Grenada from November 27 to December 7 to investigate the 
injury alleged to have been caused to cacao estates by “thrips” 
and other insects. 

2. The cacao is suffering from damage in four distinct 
ways (a) the leaves of the young trees are attacked, leading 
to the death of badly attacked plants; (h) the leaves of the 
older trees are attacked ; (r) the young pods are attacked, and 
their development arrested or retarded ; ( d ) the mature pods 
are attacked. 

(a) Young trees suffering from the attack of “thrips” were 
seen at two localities only. Tlirips” were found in considerable 
numbers on the leaves, which turn brown and drop off. The 
young trees have a sickly appearance, the deep green colour of 
the leaves of vigorous cacao trees being absent. Comparative¬ 
ly little damage appears to have resulted from this form of 
attack up to the present, but, should thiH increase, the pros¬ 
pect would undoubtedly be more serious than it is at present. 

(b) The leavoH of trees in full bearing are commonly to be 
found with “ thrips" on them. In only two instances have I 
seen any considerable proportion of the loaves attacked, and as 
a rule, this form of damage appears to be very slight. It is a 
matter of considerable difficulty to say whether thrips” is 
responsible for any serious damage to the leaves of the bear¬ 
ing cacao trees, but I am of opinion that in one case only is 
the evidence sufficient to justify the statement that “ thrips * 
seriously injures the leaves of Urge trees. 

(c) Young pods attacked by “thrips” so seriously as to 
have their development checked have been seen in one case 
only. Apparently when large numbers of “ thrips” attack a 
small pod, its growth is checked; it becomes brown and shriv¬ 
els up. Pods so attacked must not, however, be confused 
with the large number of small black pods which are found 
commonly on the trees. I have been informed that when half- 
grown pods are attacked by “ thrips," they as a rule, mature, 
but a longer period is needed before they are fully ripe. At 
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the present time there appears to be veiy slight cause for ap¬ 
prehension from this form of attach. 



Fig 1. Fig. 2. 

Young “ Thripb ” Matuie •' Tliup&.” 

0 d ) The most general form of attack is that in w hicli the 
pods are turned to a deep brown colour as they matuie. This 
can be seen on every infected estate, and it does not appear to 
be injurious to the pods, oi a seiious foim of attack. This 
brown colour is associated with “limps” but the actual eaiibe 
is not apparent. The young stages of *• tliripb” carry a drop 
of brown liquid at the hind end of the body. This they de¬ 
posit on the pods and these drop-*, when dry, are in the form of 
brown flakes. These biown flakes are charactexistic of the 
presence of “ thrips” but aie not the eau^-e of the brown colour 
of the pod. The maliogany-biown colour of the pod is due to 
the colour of the contents of the cells ofc the skin of the pod, 
and it must be remembered that this brown colouration of the 
skin of the pod is produced in the pod itself. It is dillicult to 
tell from the external appearance of such a pod whether it is 
ripe or not. If the pod is left too long on the tree, the contents 
are said to be worthless, and equally so, if the pods are picked 
before they are ripe. In this way, the brown pods aie a source 
of loss to cacao planters*, as a larger or smaller number of the 
pods picked are liable to be w ortliless. 

3. The actual damage causod by “tlnips” has been dis¬ 
cussed in the xu’cceding paiagraph, and the present condition 
of things in Grenada may now be summed up:— 

“ Thrips** is certainly responsible for dumago, and usually 
to the mature pod*; in the majority of cases, no further des¬ 
truction can be confidently assigned to this insect On several 
estates the trees are in a sickly or diseased condition, and, in 
a few instances, appear to be dying. In a few r cases the trees 
are not producing a normal yield of pods, and the crop is either 
very much diminished or likely to be so in the future. The 
majority of those cases have been regarded as instances of 
destruction caused by “ thrips” and, in some cases, this appears 
to have been stated without regard to the presence or absence 
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of the insect in question. 1 am of opinion that in many cases 
this serious damage is clue io some cause other than “thrips.” 
I am unable to sa> to w hat it is due, lmt the evidence tends to 
show that “ tlirips” K the pause of little damage beyond injury 
to the mature pods. In one instance that I observed, the trees 
had few pods and there was an almost entire absence of blos¬ 
soms or developing pods. This patch of cacao was instanced as 
the place where “ tlirips” *\vas working its most serious harm, 
but careful examination showed that not only was the insect 
almost entirely absent Jfiom that part of the estate, but there 
were no indications that any M tlirips” had been there in the 
immediate past. I do not wish to under-rate the injury caused 
by “ thrips” to young ti eos or pods, in a very small nximber 
of eases, but it is very dcsimblc that, where some other cause 
has led to a diseased eoudition of the trees, this should be 
recognized. The mere piesenceof small numbers of “thrips” 
should not be accepted as proof that to it must bo assigned the 
death of a tiee. I have been informed that the condition of 
the trees in the parish of St. Andrew may be due to a partial 
drought during the yoais 1808 and 1800. Though the actual 
rainfall during 1808 and 1800 was low in St. Andrew’s (78 and 
70 inches) and higher in the tw o previous years (100 and 02 
inches), the lelativo humidity foi 1808 and 1800 is described as 
“medium,” and for 1800 and 1807 as “lmd” and “good” respect¬ 
ively. (Colonial Secretary’s Hepoi t on the Grenada Blue Book 
for 1899). The deficiency in rainfall and humidity during the 
two seasons preceding the piescnt one is not sufficient to 
account with certainty for the damaged trees. There may be 
some fungoid, disease, some condition in the soil, in the 
manuiing, or in the treatment of the trees that has brought 
them to the present bad state, but 1 am unable to state more 
than my conviction that in the majority of eases “thrips” is 
not the cause of damage to trees nor of short crops. 

During my visits to estates, T have observed the very fre¬ 
quent occurrence of large quantities of lichens and other 
vegetable growths on the trunk-, of the cacao trees. I have 
also constantly noticed that the pruning of the trees is carried 
out in a way that appears calculated to induce disease. With 
regard to the possibility of the presence of some fungoid dis¬ 
ease ou the dying trees, examination of the trees by an expert 
would be needed, and 1 am not able to speak with any certain¬ 
ty ; no decisive indications of such disease were noticed, and 
I saw no reason to accept a fungoid disease as a possible 
explanation of the bad condition of the trees in the parishes 
of St. Andrew and St. David. 

4. The “ thrips” that attackb cacao is also found apparently 
upon the cashew tree, the guava and the Liberian coffee. 

The cashew is especially attacked and loses its leaves when 
large number of “ thrips” are fouud. No other plants were 
found to be attacked by what I regard as “ cacao thrips” though 
other species of “ thrips” may be found on cultivated plants. 

5. The remedies to be adopted for this disease must depend 
on the extent and nature of the injury done by “ thrips.’* At 
present, no remedy will be found actually necessary in the 
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majority of cases. The damage is solely to the pods, and is so 
slight that it will not be worth while adopting any remedy for 
the present damage. It is impossible to say whether the dis¬ 
ease is likely to increase or not; but with regard to the future 
it may be useful to take simple precaution-* against the spread 
of the disease. The remedies advocated are :— 

(a) Destroy the insects oil the pods when they are picked. 
At present pods with numbers of insects are picked ; the beans 
are extracted, and the shells left on the ground in heaps. On 
these heaps, the young "thrips” may complete tlioir develop¬ 
ment, and, when matured, can fty away. This should not 
continue : the shells should be at once buried, burnt or scowhed, 
or covered with lime. This must bo done as soon as possible 
after the pods are picked. 

( b ) Destroy the insects on the puds before the pods are 
ripe. This will not be so easy or so inexpensive as the first 
remedy. The pods will need to be painted or sprayed with 
either kerosene emulsion, rosin wash or some similar wash. The 
insects on these pods will then be killed, and others will be 
deterred from attacking these pods. On some estates, at the 
present time, kerosene emulsion, or lime and kerosene are being 
used in this way. 

This remedy will bo specially valuable to protect young 
pods. Until it has been carried out on a large scale, the cost 
cannot be estimated. I would most earnestly recommend that 
on the arrival of the proper appliances and the materials for 
preparing rosin wash, a thorough trial bo made of this remedy 
under the directions of some skilled person. I regard thiH 
remedy as likely to prove 4 of very groat value should the 
disease extend or become very serious, and trials should be 
made of it without delay. 

(c) iu cases of damage to young plants, it will be necessary 
to spray the under-Hides of the leaves with rosin-wash or ker¬ 
osene emulsion. This will first noed to be tried in order to find 
the strength of mixture that will destroy the insect and not 
hurt the tender leaves. 

(cZ) Iu cases of very serious damage to old trees, it will be 
necessary to spray the leaves from below. This remedy will 
be expensive, and is not likely to be resorted to till the damage 
has reached a very serious pitch. 

(e) Destroy all plants that are found to serve as food-plants 
for cacao “ thrips.” This also need not be considered at the 
present time, as the damage is not sufficient to justify such an 
expenditure. As an alternative (/) Use the cashew and other 
food-plants of cacao “ thrips” as traps for “ thrips.” If cashews 
are more attractive than cacao to the “ thrips” those at present 
growing near the cacao trees might be used as traps. The 
u thrips” on them would need to be periodically destroyed 
either by spraying, or perhaps better, by burning sulphur 
below the trees. If the trees are sprayed, u thrips” are unlikely 
to return for a considerable time. But if the insects could be 
destroyed by means of smoke, then a fresh batch might attack 
the cashew -within a short time and could iu turn be destroyed. 
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<5. Tlio remedies considered above arc rather possibilities 
than actual recommendations. I am of opinion that at the 
present time the damage is not such as to warrant any consid¬ 
erable expenditure. 1 consider it eminently desirable that a 
thorough trial bo made of the efficacy and costliness of the 
treatment with rosin wash. This wash is recommended as better 
than kerosene emulsion on account of the smaller cost of the 
mixture. When a trial has been made of this treatment, it will 
be possible to decide whether it is likely to pay to adopt it. 
Apparently cacao “ thrips” is increasing in numbers, and has 
appeared on a number of estates. Should it continue to in¬ 
crease in this way, it will be better to spend a comparatively 
large sum upon its destruction. In such a case the provisions 
of the u Agricultural Interests Protection Oixlinance 1900” will 
need to be enforced, and the destruction of “ thrips” under¬ 
taken systematically throughout the island. I am of opinion 
that at the present time it is necessary to wait, with a view 
of judging whether the pest is on the increase. Every one 
interested in cacao should make sure of the condition of 
their trees as to whether the pest is found on them or not. 
Only by the careful observations of those who are constantly 
among the cacao trees will it be possible to judge whether this 
disease is becoming moro sorious. So long as the attack is 
chiefly confined to the mature pods, little anxiety need be felt, 
and active remedies are little likely to profit. But when it is 
found that the young trees aro being killed, or that the pods 
are attacked when they are quite young, and when this is not 
the exception, but the rule, it will be time to consider how best 
to combat the disease on a large scale. The pest will then 
assume first class rank, and a moro extended investigation will 
be desirable. At the present time, observation is needed, and 
the cacao planters of Grenada may feel that there is no cause 
for immediate alarm. It is possible that the pest may disappear, 
or becomes loss abundaut from natural causes, and it is also 
possible that a natural enemy of “ thrips” may make its 
appearance. 

I have, etc., 

(Sgd.) H. Maxwbu>Lbfeoy, 
Entomologist. 


Imperial Comniseiomr of Agynculbure—to Goveimor-in- 
Ghiefofthe Windward Islands. 

Barbados, 

March 25, 1901. 

Sir, 

In continuation of my letter, dated the 4th instant, I 
have the honour to forward, herewith, a copy, in duplicate, of 
a further report prepared by Mr. Maxwell-Lefroy on the 
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present position and prospects of the attack of “thrips"on 
cacao trees in Grenada. 

2. As Your Excellency is aware, this has been the subject 
of careful attention by the officers of the Department. I 
visited the island myself from the 23rd. to the 28th. of February 
last, and consulted personally most of the planters directly 
interested in the matter. 

8. Mr. Lefroy’s present report in, in my opinion, a valuable 
contribution on the occurrence of “ tlirips” in Grenada, and 
deals practically and usefully with the subject. 

4. It also places very clearly before the planters the means 
likely to be successful in dealing with the pest and gives 
detailed information relative to spraying machines, washes and 
general treatment of the trees. 

5. A report by Mr. Albert Howard on certain fungoid 
parasites observed by him on cacao trees in Grenada is in 
course of preparation. In the meantime I would repeat what 
I stated in my letter of December 24 last, as to the necessity 
for taking greater care in pruniug cacao trees, in burying all 
diseased pods and in maintaining the most favourable conditions 
for the healthy growth of the trees. 

I have, &c., 

(Sgd.) D. MORRIS, 

Commissioner of Agriculture 
for the West Indies. 


M)\ H ’. Maxicell-Lefroy 9 Entomologist—to Imperial Commiss¬ 
ioner of Agriculture . 


Barbados, 

March 21, 1901. 


Sir, 

I have the honour to submit a report of a visit paid 
to Grenada from the 5th. to the 15th. of March, to continue the 
investigation into the “ tlirips** on cacao. 

The objects of this visit were, shortly, to study the present 
position of 44 tlirips,” to examine the effect of the spraying 
already carried out, to test the practical value of this remedy, 
and to make any further observations on this insect. 

SPRAYING IN JANUARY AND FEBRUARY. 

Spraying has been carried out during January and Febru¬ 
ary at the Botanic Station, Temp&, Good Hope, Grand Bras, 
Oardrona, and Grenville. The cacao trees at the Botanio Sta¬ 
tion received, some two, some three doses of rosin wash. The 
trees elsewhere received one dose only. So far as can be deter¬ 
mined the trees at the Botanio Station have benefited very 
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considerably by tlie treatment. In December these trees were 
infested with “ thrips” in all stages, as are tlie unsprnyed trees 
at the present time. The spiayed trees now contain very few 
"thrips,” and it is possible that these have come from the 
neighbouring unsprayed cacao, as the few insects l saw were 
mature. 

The trees outside the Botanic* Station which have been 
sprayed, were carefully examined. In all but one ease, they 
are almost clear of “limps” and compare very Cavouiably 
with the neighbouring unsprayed trees. It is not possible to 
say more than this, as I am not sufficiently acquainted with 
their condition before spraying. One patch of 140 sprayed 
trees is now infested with “thrip*-” in ail stages. I am at a 
loss to account for this, unless tho treatment w*as very negli¬ 
gently carried out. Excluding this isolated case, and beating 
in mind the fact that tlie spiayed trees received only one treat¬ 
ment and are surrounded with unsprayed trees, 1 am of opiuion 
that this tieatment with tosin wash has been distinctly benefi¬ 
cial in reducing the numbers of “ thrills.” 

SPRAYING- IN MARCH. 

During my visit spraying was carried out at the Botanic 
Station, Grand Bras, L’Esterre, Brothers, and Grand Roy Val¬ 
ley. This Avas done with the object of testing the practical 
value of this remedy and of showing the method of treatment. 
Those who witnessed the spraying and had opportunities of 
seeing the effect on the trees, will be able to form their own 
conclusions as to the efficacy and practicability of the remedy. 
The sprayed trees at the Botanic Station are opeu to examina¬ 
tion by any person who is interested in the results of this treat¬ 
ment. The washes applied were (1) rosin wash, (2) kerosene 
emulsion and (8) whale oil soap; only tlie knapsack spraying 
machines were used. 


PRKSKNT POSITION. 

Tlie present condition of tlie " thrips” appears to bo much 
the same as it was in December of Inst year. Thoy were found 
on all tlie estates I visited, both on tho loaves atul on the pods. 
In some cases a few pods only were attacked. In one case 
every pod on three acres of w r ell established cacao appeared to 
bo affected, and in a few cases both leaves and pods w ere at¬ 
tacked. No definite case of actual damage referable to 
“thrips” came under my notice. 1 am still unable to way that 
“ thrips” causes direct damage to cacao at the present time. 
The fact of its occurring abundantly on mature pods leads ap¬ 
parently to loss, owing to tho fact that unripe pods are pick¬ 
ed for ripe ones. The damage due to this has been estimated 
at one-third of tho crop in bad cases of “ thrips” attack, but 
I am unable to form any opinion on this matter. It is assorted 
tliat theio need be no loss from “ rusty” pods, as 1 am informed 
the picking gangs can, by scratching the skin, discover whether 
the pod is ripe. There appears to be a difference of opinion on 
this point and no satisfactory conclusion can be arrived at. 
The “ thrips” appears to have increased in numbers in some 
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placet, and decreased in other places. Local conditions may 
cause this to take place in diffeient paitt of the island, and 
there does not seem io be any e\idence either of distinct 
gencial increase or deciease in the nniubeis of " tillips 1 ’ since 
December of last year. 

piiobablk cmrcfiv op “TirniiN” oncvcao. 

The insect occuis at piesent generally distributed through¬ 
out the parishes of St. George, 8t. David, St. Andicvv and St. 
John. I am informed that it also occurs generally in St. Mane 
and St. Patrick. It is found on the leaves and pods of the 
cacao, and on the leaves of cashew, guava ami Libeiian coffee. 
It is known to occur also on cacao in SI. Vincent, St. Lucia aud 
Dominica, but is not known to ha\c been found in any other 
pait of the world/ It is ica solvable to suppose that this insect 
may have lived on the wild guava and cashew in these islands 
before the fltst cacao v\as planted. As the land was biouglit 
into cultivation, the amount of its native loocl plantb grew less 
with the inoieasing uumbei of established cacao trees. There 
is now a very large aiea under cacao, and thib insect, 
having once accustomed itself to its new food plant, hab thriven 
abundantly uuder such favourable conditions. It appears to 
have inci eased, and spread through the cacao tieeb till at the 
piebcnt time, it is found piactically tlnoughout the island. It 
seems reasonable to suppose that this may have been the 
sequence of event* in the past and may accouut for the present 
large numbeibof the insect. k< Thrips M is specially favoured in 
many ways; its small size is probably sufficient to protect it 
from lizards or birds, its povv eis of flight, when fully mature, 
enable it to move from tree to tree with ease. It finds au 
abundance of its food plant combined with an absence of wind 
and sun that may assist its increase very materially. 

rRosmitTs or “ Tin* irs.” 

Then 4 are thiee possibilities to be home in mind as to the 
future of tin* insect. 

(1) It may, under the 4 influence of adverse circumstances, 
decrease in number and almost disappear. Thib happens in 
nilf ure from no reason that can be easily understood, aud it is 
possible that “tlirips* 1 may grow less fiom natural causes, as it 
inis increased. Natural enemies would play a largo part in 
this ease, but, so far, no insects have been seen to feed upon 
‘•thiips.” Vet the numbers of the insect in some localities 
show a very marked diminution -since December of last year; 

(2) Tlio insect may remain as it is at piesont. In that 
ease little need be done against it, and it is probable that trees 
in vigorous health will never suffer appreciably from the at¬ 
tacks of '‘thrips,;" 

(8) The iuseet may increase in numbers. In this case, 
remedies will sooner or later have to be employed against it, and 

* A u thrlps" disease of cacao has xecenfcly been under investigation in 
Ceylon. It is apparently not due to the name “thrlps” as occurs in the 
West Indies. [Ed/W.I.B.] 
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if good results are to be secured these remedies must be univer¬ 
sally adopted. Whatever remedy is adopted the labour of 
applying it on every acre of cacao in Grenada will be very con¬ 
siderable. There is no indication ar present that such a course 
is likely to become necessary. In one instance only have 1 seen 
so much " thrips” as to warrant the adoption of a direct meas¬ 
ure to destroy it and in this case spraying would be amply 
sufficient to secure the objoct aimed at. 

It is very much to be desired that the progress of this iu- 
sect should be carefully watched in Grenada. An undue 
amount of stress has in the past been laid on the destructive 
character of the insect. It is never easy to assign the destruc¬ 
tion of a plant to its right cause. There have been short crops, 
some trees have lost leaves, and the pods do turn brown. But 
this cannot with auy just reason bo all assigned to “ thrips ” 

If a short crop is produced concurrently with the appear¬ 
ance of 14 thrips,” it is not possible to say without further 
investigation that the one is produced by the other. 

There is now a great necessity for well balanced judgement 
regarding the part played by “ thrips” in Grenada, and, while 
not wishing to treat the matter lightly, I would urge the 
necessity of very careful examination of all the facts before 
the conclusion is arrived at that “ thrips ” is causing serious 
damage to cacao. If it is found that the numbers of “ thrips” 
increase, and that the young plants or the pods suffer from its 
attacks, well organised measures will be necessary to secure the 
destruction of this insect. But the damage must become very 
obvious and amount to a considerable total before it will be 
reasonable to undertake a serious campaign against this insect. 

PRESENT RECOMMENDATIONS. 

At the present moment, there is little that can be done 
against “ thrips.” The trees must be kept in as vigorous a 
state as possible; the greatest attention should be paid to keep¬ 
ing the land in good condition, to maintaining the trees clear 
of parasitic plants, to good pruning and to checking the rav¬ 
ages of the cacao beetle. A weak plant is far more liable to 
suffer from the presence of “ thrips ” and is probably a direct 
encouragement to “ thrips.” Where it is evident that a very 
great number of 4 * thrips” are found on the pods, these pods 
can be easily treated with the spraying machine. I have seen 
only one case where I should at present advise this to be done. 

If cashew trees, planted as wind-breaks in or near cacao, 
are badly affected, it may be wise to spray them or to cut them 
down. I am not at present aware of any other precautions 
that can be adopted with advantage, nor do I see good reason 
for entertaining serious apprehensions with regard to the dam¬ 
age likely to be caused by this insect. 

GENERAL TREATMENT. 

In the event of the necessity arising for general treatment 
throughout the island, spraying appears to be the only satisfac¬ 
tory remedy. It will be necessary to spray systematically over 
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the whole of every estate and small holding, not omitting a 
single tree; the wild guava will have to ho destroyed wherever 
possible, and cultivated guava, cashew and Liberian coffee 
must equally bo sprayed or destroyed. It will not be sufficient 
to treat an estate here and another there, omitting the 
intervening portions tor a time; the work should be done 
systematically from one or more point", and proceed 
methodically until the whole arealia** been thoroughly treated. 
Such an undertaking will require very careful organisation and 
the provisions of the * c Agi icuhural interests Protection Ordi¬ 
nance** may leqture to be strictly enfoicod. 

SUMMARY. 

It may be of use to shorty sum up the present position of 
“thrips ” in Grenada. “Tlirips ” may be regarded as a possible 
enemy to cacao, rather than as an actual pest. There does not 
appear to be any serious cause for alarm at the present time 
and the chance of the cacao suffering materially from the at¬ 
tack of this insect is, in my opinion, remote. 

Careful observation on the part of those interested in 
cacao with sustained efforts to maintain the trees in as vigorous 
a condition as possible is the prime necessity at the present 
time. If in the course of time bfc tlirips ” does become an unmis¬ 
takable pest the planters of Grenada may then consider wheth¬ 
er it is necessary to undertake the treatment discussed in the 
Appendix. It is not ijossible to suggest any further steps 
that can be taken at the present time and it would be well to 
wait xmtil the existing condition of affairs alters for the 
better or for the worse. Should any feel disposed to eheck the 
numbers of the “ thrips** at once, the materials for spraying 
are already prepared and spraying can be undertaken without 
delay. Extended observation of the thrips by those who are 
constantly among the cacao may lead to the discovery of natu¬ 
ral enemies or throw further light on the subject of this insect. 

I have, etc., 

(Sgd.) H. Maxweul.-Lbproy, 
Entomologist 


APPENDIX. 

This appeudix contains full directions for carrying out 
spraying, and these particulars, obtained from the recent ex¬ 
periments, will enable any one to estimate the probable cost of 
the treatment, should it any time become necessary to adopt 
it on a large scale. An approximate estimate derived from 
these data is given under *• Cost of Treatment.** 

WASHES. 

Experience has shown that, as with other insects, there is 
a considerable choice of washes, and, though rosin wash is the 
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best for general work, equally good results may be obtained 
from using other washes timloi special circumstances. The 
formula' for preparing five washes are here given. 

Rots in Wank. 

Powdered llosin. 4U>s. 

Caustic Soda (77 per cent.) 111). 

Fish Oil. i pint. 

Mix these, eovoi with about two inches depth of water 
and boil till all is dissolved. Then add water, very xlowly, 
to the liquid* keeping it continually boiling until the whole is 
made up to about 8 gallons. This is stock solution. For use, 
add 6 gallons of water to one gallon ot stock solution. 

Amount of wash 21 gallon*. 

Ronin ('mnpounth 

Powdered Rosin .. .. Ill»*. 

Washing Soda. 81b*. 

Mix, cover with about two inches depth of water, and boil 
till all is dissolved. Then add water, very slowly, coutiuually 
boiling the mixture, until it amounts to 4 gallons. If the mix¬ 
ture is then very thick, it must be boiled until it becomes a 
clear brown colour, easily stirred. This is stock solution. For 
use, add 6 gallons of water to one of stock solutiou. 

Makes 28 to 80 gallons of wash. 

Kermene Mmulxion. 

Hard vSoap . . A lb. 

Kerosene ... ... . 2 gallons. 

Boil the soap in one gallon of water till it is dissolved. 
Take it off the fire, at once pour in the kerosene, and churn the 
mixture with a force pump or syriuge for 10 minutes. This is 
stock solution. Add 0 gallons of water to one of the stock 
solution. 

Makes 80 gallons. 

Ronin and Whale Oil Soap CoinjmouL 

Rosin . I tbs. 

Washing Soda. 8 lbs. 

Whale Oil Soap. 10 lbs. 

With the rosin and soda make 4 gallons of rosin com¬ 
pound stock solution as above. Stir the whale oil soap in 5 
gallons of hot water; mix the two while hot. This is stock 
solution. To every gallon add 4 gallons of water. Au alterna¬ 
tive method is to make the rosin compound stock solution; 
for use, mix 1 gallon with 10 gallons of water and stir in 2£ lbs. 
of whale oil soap. Every 45 gallons of wash should contain the 
above ingredients, however mixed. 

Whale (HI Soap* 

Whale Oil Soap . I fl>. 

Water ... . 2 gallons 

Mix and stir well. 
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Id calculating these washes, care has been taken to enumer¬ 
ate in every case such amounts as will make so much stock 
solution as can be prepared in a kerosene tin. Kerosene 
tins are very convenient for preparing stock solution for 
20 to 80 gallons of wash. The above formula* aie not rigid: the 
washes can safely be made somewhat weaker or stronger with¬ 
out impairing their efficacy, and as long as ordinary pre¬ 
cautions are taken to insure accuracy in mixing and boiling, 
good results should in every ca«e be obtained, it is necessary 
to use water that is not impregnated with lime, or mineral 
salts. Wherever possible it is best to use raiu water, and this 
is of special importance in preparing kerosene emulsion and 
rosin wash. Failures are sometimes due to slow boiling ; in 
making washes, the liquids should boil briskly, and the mixture 
can then be made more safely and expeditiously. The materials 
mentioned above can bo obtained at Grenada at the present 
time. Rosin, caustic soda ai.d whale oil soap have beon 
imported and are to be sold at coit price at the Botanic Station. 
Washing soda, kerosene, hard soap and fish oil can be 
obtained at St. George's. Whale oil soap can also he obtained 
from Barbados through Messrs. H. K. Thorne Hon at 10 cents 
per Ih. in small quantities, and 8 cents per lb. in largo lots 
exclusive of packing, etc. ThN soap is originally obtained 
from the maker, James Good, Oil. North Front Street, Phila¬ 
delphia, P.A. It is known as - Good’s No. 8 Caustic Potash 
Whale Oil Soap,” and is sold as follows 

50 lbs. (a 5 cents per lb. 

1110 H 99 4^ n 99 ** 

b0 99 91 ^ 11 IS M 

half barrel 270 „ 81 „ „ 

barrel 400 „ „ 3| „ „ „ 

There is a certain amount of difference in the action of the 
washes enumerated above. Rosin wash is apparently the 
best wash for general work. It is piactically a solution of 
rosin soap and fish oil soap. Tt lias one disadvantage in the 
fact that caustic soda does not keep well. This chemical is 
imported in iron drums, and cannot bo left exposed to air but 
must be kept in a closed metal vessel. In making wash on a 
large scale this is not a real disadvantage as the soda can be 
imported iu drums. Rosin wash is a durable and effective 
mixture likely to bo of more lasting effect than washes not con¬ 
taining rosin. Rosin conqiound lias not been tested on “■ tlirips” 
but is mentioned aH it is easily made, though it is uot so power¬ 
ful, as a rule, aH other washes, It is efficacious agaiust similar 
forms of insoct diseases and deserves a trial. Kerosene 
emulsion is a very good wash for temporary effect. Both the 
soap and kerosene soon disappear. I would recommend this 
especially for freeing developing pods of “ tlirips M and in cases 
where a lasting effect is not aimed at. 

Whale oil soap is, like kerosene emulsion, easily washed 
off but is very effective. It appears to be a mere successful 
remedy than kerosene emulsion, possibly on account of the 
fish oil, and has the very great advantage of extreme ease in 
preparation, requiring no heating or preparation of stock 
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solution: the soap, which is semi-liquid, is °imply stirred in 
water. Rosin and whale oil hoap compound is a mixture 
practically of rosin compound and whale oil soap, and com¬ 
bines the deadly qualities of the fish oil with the lasting 
powers of the rosin. Tt haH not boon tried against “tliripb” 
but is especially effective against other sucking insects. For 
those who have no wish to tiy any wash that lias not already 
been tried on “ thrips ” I would advise rosin wash for general 
work, kerosene emulsion for spraying only developing or mature 
pods. 


MACHINES. 

The “Success” knapsack spraying machine was found to be 
well adapted for the conditions obtaining in Grenada, capable 
of application wherever cacao is grown. 

A machine can be manipu¬ 
lated by one experienced man, 
but two men are necessary at 
first. There is no special know¬ 
ledge or skill requisite ; the ma¬ 
chines are not liable to get out 
of order and a large number of 
men could bo shown how to 
manipulate the machines In one 
i clay. The Success” knapsack 
\ spraying machine iH manufac¬ 
tured by the Doming Company, 
Salem, Ohio. It iH obtainable 
direct from Peter Henderson 
& Co., 35, Cortland Street. New 
York, for $11.00 complete. It 
will be advisable to keep a spare 
length of the india-rubber hose, 
ns rubber deteriorates very rap¬ 
idly in a warm climate. Tiiis 
lioso costs 20 cents per foot. In 
purchasing a machine, it isne- 
sprayer combined with a /he gTlTon coshary to specify the “ IJor- 
eopper tank to hold the liquid which deaux” nozzle, which is the most 
is applied in a mist-liko spray. important part of the machine. 

These machines hold 5 gallons of liquid. It will be necessary to 
constantly refill these machines when they are in use. This can 
be done most conveniently by means of a barrel fitted on wheels. 
The stock solution can bo carried to the spot in kerosene tinH. 
The barrel, full of water, can then be brought from the nearest 
stream and the wash mixed iu the barrel. A very light water 
barrel truck can be obtained from Peter Henderson and Oo., 
85, Cortland t Street, New York, for $0. Any barrel can be 
fitted to this very easily, and by using a 4 foot length of rubber 
hose as a syphon, the knapsack machines can easily be filled. 



The “Success” Knapsack Spiiayi r. 
knapsack spra>cr and Imtket 


RATE OP WORK. 

It was found that two men could do, working regularly, an 
average of forty trees an hour, spraying the leaves and pods. 
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Allowing time for mixing the wash (stock solution and water) 
and carrying the machine to tlio treos to be sprayed, a fair 
estimate of a day’s work with one machine and two inexperi¬ 
enced men would be half an acre. Very old trees take longer 
to do and young trees can be done more rapidly but this figure 
represents the average amount that should be done with inex¬ 
perienced men, working 7 hours a day. 

AMOUNT OF WAHH. 

The amount of wash used is not very large : one gallon is 
ample to do four trees, spraying leaves and pods. This figure 
is the average of a large number of trees, taking all well 
established trees. Rather more than 100 gallons of wash would 
be necessary to do one acre of cacao. 

COST OF WASH. 

The cost of the materials used can be fairly approximately 
estimated ; the following figures give the cost per 100 gallons 
of the different washes as calculated from the price of materials 
in Grenada:— 


Kerosene Emulsion 

... $1-60 

Rosin Wash 

... $1-14 

Whale Oil Soap 

... $2*25 

Rosin Compound 

... $1*20 

Rosin & Whale Oil Soap Compound 

... $1*80 


Kerosene emulsion is calculated from the actual price of 
the materials in Grenada. Rosiu wash is the actual cost of the 
wash as prepared at the Botanic Station from materials import¬ 
ed from England. Whale oil soap per barrel of over 400 pounds 
costs in New York 8J cents per pound. Freight brings the cost 
to 4£ cents per pound. Rosin compound is calculated from the 
price of the imported rosin and the price of local washing 
soda. 


COST OF TREATMENT. 


It is now possible to get some estimate of the cost of spray¬ 
ing an acre of cacao : two men are needed for tw T o days: 100 
gallons of wash will bo found sufficient in very nearly all oaseH. 
Fuel, kerosene tins or larger vessels for boiling the mixture, 
and the machines are the only further items, and a reasonable 
estimate of the total cost can be obtained. In addition to the 
labour and the cost of the w r ash there is the labour in making 
stock solution and the supervision. It will bo necessary to 
calculate the total cost for a gang of say ten men working at 
once with five knapsack machines and a man to make stock 
solution. In a week then the expenses will l>e:— 


10 men at 80 cents daily 
1 man at 24 „ „ 

1,500 gallons Rosin Wash 
Supervision 


... $18*00 
.. $ 1*44 

... $1710 
... $ 500 


$41*54 
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These men will do an area of 15 acres working regularly ; 
the cost per acre then under these circumstances will work 
out at a figure close to 1(13.00 per Hero for one treatment. 
Ak in all probability the treatment must he repeated after a 
week to secure the best results, I lie total eo-ituill amount to 
$0*00 per acre. 

Initial expenses will he us follows : 


5 Knapsack machines ... 

... $S5-00 

5 lengths of spare hose, (ft. long 

... $ 1-00 

1 barrel 

... $ 1-00 

1 truck 

... $ «•()(» 


$(.»•<><> 


Tn addition there will he the freight on the machines and 
the cost of the vessel used for boiling the mixture. The above 
figures are approximate, but. they may he sufficiently near to 
give a fair idea of the probable cost of spiayiug cacao on a 
large t-calo. 

The staff* at the Bo tunic Station lias been instructed in 
preparing these washes I would recommend that as a demon* 
Htration the trees of the Botanic Station should be systemati¬ 
cally sprayed with these mixtures. The mixtures should be 
prepared and applied on one day in every week, and this should 
be notified so that persons interested could not only be aide to 
see the washes prepared but also to see the machines at work. 
The trees at the Botanic Station need careful spraying to keep 
thorn clear of the blights that attack them, and this might be 
done regularly in this way, as a demonstration, until ail scule 
insects, mealy bugs, etc. have been destroyed. 

(Intld.) H. M-L. 


THE FUNGOID DISEASES OF OAOAO IN THE 
WEST INDIES. 


ny AUBKRT HOWARD, B.A., A.R.C.H., K.L.S., 

Mycologist ami Agricultural Lecturer to the Imperial Depart¬ 
ment of Agriculture foi* the West Indies. 

Of late years the production of cacao in the West t Indies 
has materially increased, and at the present time considerable 
areas are being planted with this crop in several of the islands. 
Cacao has almost completely replaced sugar in Grenada, while 
in Trinidad, British Guiana, St. Lucia, Dominica, and to a lesser 
extent in St. Vincent, it forms an important article of export 
the value of which is increasing every year. As in the East 
so in the West Indies, fungoid diseases have made their appear¬ 
ance and will be a factor to be dealt with in the cacao cultiva¬ 
tion of the future in these Colonies if the greatest possible re¬ 
turns are to be secured. The losses suffered now are consider- 
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able but, on account of the large profits made on many cacao 
plantations, are frequently overlooked and sometimes perhaps 
disregarded, being looked upon as a part of the regular order 
of things. Should however, as seems likely, the production of 
cacao increase more rapidly than the demand, the resulting fall 
in prices must compel planters to take measures to pi event 
these losses on their estates and to make up by increased pro¬ 
duction for the diminished value of their staple. Some of the 
apathy shown by planters in the past, especially by the small 
holders, towards the damage done to their properties by fungoidi 
diseases is no doubt due to the popular idea that these diseases* 
are caused either by the sun, some unsuitable condition of the 
soil, or by the tap-root having come in contact with a flat stone 
or some impervious stratum beneath the sub-soil. Under those 
circumstances it is not surprising that nothing has been done in 
many cases to deal with these diseases, since, if the above 
causes of the disease were the true ones, human agency 
could do little in the way of successful treatment. A correct 
knowledge of the real causes of the trouble however, is slowly 
spreading, and several planters in the various islands are paying 
attention to the subject and conducting their cultivation in such 
a manner as to reduce the ri«k of fungoid attack to a minimum. 

The diseases of cacao in the West Indies ha\o recently been 
the subject of considerable investigation by the Imperial De¬ 
partment of Agriculture for the West Indies, and an attempt 
is made in the present paper to give an account of the work 
already done and also to bring together some of the results of 
other workers on the fungoid diseases of cacao. As will be 
seen in the following, much work still remains to be done to 
complete our knowledge of the life-histories of these pests and 
to find out the best means for their suppression. 

For the sake of clearness the diseases arc grouped under 
(1) Pod diseases, (2) Stem diseases, and (3) Root disease. 


POI) DISEASES. 

One of the striking features of the cacao tree is the 
enormous number of small pods which shrivel up and drop off the 
tree, without being attacked by any definite disease. It is true 
that these small pods are, especially when dead, covered with 
fungoid growths, but these are principally saprophytic in nature. 
The phenomenon is doubtless identical with that noted in 
other trees when a larger number of fruits are pi*oduced at 
first than can be brought to maturity by the tree. It would 
appear that the number of pods which reach maturity depends 
on many factors, such as the variety ot the cacao tree in ques¬ 
tion, the rainfall, the available minerals, as well as the other 
factors which influence growth and bearing power. The sub¬ 
ject has received some attention in Ceylon (28) where the 
pollination of the cacao flower is being studied in the hope of 
prodacing an increased yield. The matter, as yet, does not 
seem to have received attention in the West Indies. 

Up to the present, three distinct pod diseases have been 
noted in the West Indies, one of which is widely distributed in 
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the various islands and occuis probably also in Ecuador, wliilo 
the other two appear to bo almost routined to Trinidad. 

“BROWN ROT ” DIHMASK OK T1IM 1*01), 

(Diplotlia cctcaoicola. I\ Hrnn.) 

Although this disease hiih doubtless existed in the West 
Indies for years, no investigation as to its nature appears to 
have been made before the present year, when the writer visit¬ 
ed Grenada for the purpose of reporting on the nature and 
extent of the fungoid diseases attacking cacao in that island. 
Subsequently the disease has been noted in St. Lucia, St Viu- 
cent and Dominica. 


(Icneral (ImmcU'VH. 

When cacao pods are attacked by this disease, a circular 
brown patch makes its appearance which gradually oxtendH all 
over the pod and causes complete destruction of the rind and 
its contents. The time taken in the destruction of a pod varies 
somewhat according to its ripeness, but usually falls between 
six and ten days from the appearance of a diseased spot visi¬ 
ble to the naked eye. This appearance must not be confused 
with the rusty or “mahogany"’ pods which result from “ thripa" 
when the whole of the outside of the pod takes on a rusty col¬ 
our but when the rind is not diseased.* The definite brown 
patches in question generally commence either at the insertion 
of the stalk or at the free end of tlio pod, but tlioy may occur 
at other points, especially where the rind has been injured or 
where the pod comes in contact with a branch. These diseased 
pods are particularly numerous near the “breaking-grounds” 
where the beans are extracted by the pickers. If one of these 
attacked pods is carefully examined it *w ill be found that the 
brown area is rotten and that the decay extends to and spreads 
round the shell of the pod to a much greater distance than 
would be hupi>osed from a surface examination. The disease 
soon spreads* to the “beaiiH” which are speedily attacked and 
destroyed by. a greyish fnugut* mycelium which grows with 
enormous rapidity in the mucilages surrounding the seeds, and 
eventnaliy dries up the whole contents of the fruit, and gives to 
it a curious sour smell. 


Min'ottcoplc Chamrtern. 

Micro*copie exnminutiou o£ the tissues of tho brown area 
shows that the cells are filled with colourless, septate branched 
mycelium. The hyphae soon reach the sweet mucilage sur- 
roundxng the seeds when they develop with great luxuriance 
and finally destroy the seeds to which thoy gain access, gen¬ 
erally by means of the mioropyle. When the diseased patch on 
the nnd is about the size of a penny piece, small circular 


* Km rn.ty colour of the pods Attacked by “ thrice” le cnuned hv thn 

lay« 


le rwTnJ * dl7 ?P ' ind turn brown. The cork 

• flans enoilo In SU. _ t l&^er rorrond on account of the numerous 
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mounds, about the size of a pin’b head, oau be seen about the 
centre of the brown area, on the rind from which a greyish 
white powdery dust is expelled which turns black iu a short 
time. Tliih dust i* composed of elliptical dark brown one-septate 
sporeb measuring on the average 20 by 10 microns. The small 
mounds into which the surface of the pod is raised are found to 
be due to the pycnidial fructifications of a fungus iu which the 
above spores are formed which rupture the epidermis and 
liberate the spores through a small circular opening or ostiole 
at the apex of the pycnidiiun. 

Steps were next taken to grow this fungus artificially, and 
no difficulty was experienced in obtaining hanging-drop cul¬ 
tures, containing a single spore, by the well-known methods. (5) 
The spores germinate in aliout two hours, (temperature 28- 
30 ( l0 ) in 6ugar-cane extract stiffened with 15 per cent, gelatine 
and acidified by the addition of *1 per ccns. tartaric acid, by 
sending out a long colourless hypha which branches copiously 
and becomes septate after a time (24 hours after sowing) when 
fusion of the hyphae is common. When seven days old, the 
mycelium is olive-greeu in colour and many of the darker seg¬ 
ments contain oil drops and have thickened walls after which 
resting conditions no further development was noted in hanging 
drops, except a dark brown resinous covering on the hyphae 
like that mentioned by B&uke. (1) 

In plate cultures a copious development of white mycelium 
was obtained at first, and in three days dark bodies were noted 
on the surface of the plates which rapidly developed and in six 
days proved to be pycnidia containing spores identical with 
those from which the cultures were formed. 

Next the fungus was grown on sterile cacao and oak wood 
infected with jnycelium from single spore hanging drops. 
A whitish grey mycelium developed, and dark bodies made 
tlieir appearance nine days after infection, which proved, when 
eighteen days old, to be pycnidia containing the spores of 
the fungus. No other spore formation was noted in the various 
cultures made. 


Infection Experiments 

These were carried out at the Botanic Station, Qrenada, 
during February and March 1001, by means of pure cultures of 
the fungus obtained as described above. They were as 
follows 

1. On February 24,1 placed some of the actively growing 
mycelium of the fungus, together with some of the food materi¬ 
al, in a small cavity made in the rind of a nearly ripe healthy 
cacao pod, taking precautions to sterilise the needles used and 
to wash the outside of the pod, where the incision was made, 
with au alcoholic solution of corrosive sublimate to destroy any 
chance spores that might be thereon. Afterwards the wound 
was bound up with a water-tight bandage. Another similar 
pod near by was treated in a similar manner except that no 
mycelium was placed in,the cavity. This served as a control. 
The result of this preliminary experiment was most marked. 
On March 1» that is to say, five days afterwards, about a 
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quarter of the surface of the infected pod line! turned brown 
and on March l the whole pod and its contents were decayed 
and there w as a copious development of pyeuidia containing 
spores, all round the point, of infection, which agreed exactly 
with those from which the artificial cultures had been made. 
The control pod showed no signs of infection. 

2. On March 11, the above experiment won repeated, and, 
in this ca-e, two nearly ripe pods wore infected with mycelium 
from a pure cultivation, while a third was used as a control. 
On the March 11 three days aftonvards- the two pods into 
which the fungus had been introduced showed very distinct 
infection while the control experiment gave negative results. 

13. On March 4, infection experiments were made on four 
cacao pods which were green and only about half-grown, in 
order to determine whether the spread of the fungus is as rapid 
here as in nearly ripe p >ds. Proceeding nH above, it was found 
that Infection witli spores was apparent in a week and that 
infection w itli artificially grown mycelium or with the diseased 
tissue from other affected pods was much more rapid in the 
same time. The tw T o control pods showed no infection. On the 
whole there did not appear voiy much difference in the late at 
which the disease spreads in ripe and unripe pods. In both it 
is extremely rapid. 

1. In all the above infection experiments the rind W'as pre¬ 
viously wounded as. time* being short, rapid results were neces¬ 
sary. A preliminary experiment, however, was made in order to 
find out if the spores w^ere able to infect a pod directly. On 
March 4 a drop of sterile water containing mauy of the 
spores of the fungus was placed on a ripe cacao pod and the 
drop was covered with a small gins*, cell which was sealed on 
to the pod by means of hiulding-wax. The cell was-then cov¬ 
ered with a bandage to shield the spore-* from direct sunlight. 
On March 11, it w ¥ as found flint the spores had germinated, but 
no penetration of the rind by the mycelium was noted. Unfor¬ 
tunately it was not possible then to initiate a series of experi¬ 
ments on a large scale to settle thb point definitely, but I hope 
to carry these out at an early date and also to spray the jxwls 
oi several trees with si wav-infected water. 

aW th\ra l Inf vet ion . 

Observation of a large number of cacao pods attacked by 
this disease discloses the fact that the disease generally makes 
its appearance either at the groove round the insertion of the pod 
stalk, the free end of the pod, or at the point of contact between 
a pod and a branch. These places are those where rain-water 
is likely to lemain for the longest time, and whore spores have 
the b^Mi chance of germinating and infecting the pod directly. 
QClieso observations and the fact that the disease is most preva¬ 
lent near the •• breaking grounds/'' where the fungus lives sapro- 
phytically and produces myriads of spores on the numerous old 
husks lying on tho ground, uh well as the absence of insect 
attack on the diseased pods, point strongly to the idea that 
liupgtipty i^Ix'oi>ght*about by spores without the necessity of a 
previous wound. This matter of course, can only be placed 
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beyond doubt by a fui tlior series of experiments us indicated 
above. 


Diatribulion oj the Funyua. 

Besides living on old cocao husks ami oil living pods, the 
fungus was commonly found on dead cncm tines, old primings, 
and also on diseased sugar-cane in places where this cultivation 
ib carried oil among the young cacao. As will be shown below 
in the cafee of the cacao tree itself, the fungus can behave as 
a parasite, and in the case of the sugar-cane, an investigation 
on the subject which has just been completed and which it is 
hoped will be published shortly, demonstrates the fact that 
the fungus is also parasitic on the cams These facts arc of 
importance when discussing prophylactic measures, and arc 
dealt with below. 


Syatunatit Position. 

In the absence of higher fructilienlions than the pycnidia 
found, the fungus must be referied to the Fnnyi hnptrftcti, 
and on account of the nature of the pycnidium and the brown 
two-celled spores it falls into the* sub-division Sphaerioidacvw- 
PhaeodUlymoa » of the Sphiu ropaidtae (28) which comprises the 
genus Dipt mint and several of its allies. In many respects tire 
fungus appeared to belong to Pries' genus Diplodia , aud to 
confirm this diagnosis, specimens were sent to Kow where 
the fungus was determined by Mr. Massee as Diplodia cacaoivola 
P. Henn., and a note was attached to the effect that the 
species was first described by Hennings (8) as occurring on 
dead cacao branches in the Cameroon*, but no mention was 
made of the parasitic nature of this form. A fungus closely 
allied to this, viz., Botryodiplodia Theobromtv Pat., is mentioned 
by Bngler and Prantl (28) as oceuring’ on cacao fruits in 
Ecuador. Leeomte and Chalot in their book on cacao (11), in 
discussing the South American diseases known as Mancha (8,4) 
state that Patouillard found this fungus in diseased cacao pods 
from Ecuador and that probably the pod disease in which the 
rind turns brown and the whole fruit dries up and which is 
one of the forms of Mancha, may be due to this fungus. 

A form probably identical with D . cacaoivola 1ms been 
noted attacking sugar-caue in Porto Rico, and specimens wore 
sent to Kew in 1878 for examination and the following note on 
the subject is taken from the Keir Bulhlin (7) 

“These specimens wore submitted tp the Ilev. M. .J. Berkeley 
who gave the name of Darlnca nwlaapora to the fungir? ju'es- 
ent on the canes. The fungus wa^ afterwards very briefly dis- 
cribed under Berkeley’s luuno by Mr. Cooko in Nuoro Giornale 
‘ Botl, vol. 10, p. 20 (J 878) w'ho incorrectly gave the localily as Aus¬ 
tralia instead of Porto Rico. Saceardo lias added to the con¬ 
fusion by changing the tiame to Coniothyrium melaaporum in 
quoting Cooke’s diagnosis incorrectly in SylL Fung. vol. iii, No. 
1790. Finally Prillieux and Delacroix in their paper on 
sugar-cane diseases (Bull. Soe. My col. do Franco tom. xi., p. 75, 
1895) have fallen into the error of considering the melanconium 
stage of TrichoaphcetHa Sacchari, Massee, to be synonymous 
with Coniothyrium melaaporum (Berk.) Saco. Examination of 
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Berkeley's type specimen shows that the fungus is a Dvplodia 
Remedial Measures. 

It is obvious when we consider the character of this 
disease that no steps can be taken, with any hope of sucoe&H, to 
arrest the spread of the fungus when ouee it lias gained access 
to a pod—in other words, there is no “* cure ” for the disease. 
Pieventive measures alone are possible, and those must be 
directed towards the destruction of everything in the plan¬ 
tations which harbours the fungus, with a view of preventing 
further infection by means of spores. Tlio following treatment 
is suggested for dealing with the disease: 

1. As a general rule care should be taken not to allow the 
pods to get too ripe, as the fungus seems most liable to attack 
pods in this condition. Again, ripe pods, showing small 
brown discoloured areas, should be picked at once so as to save 
the beans if possible. 

2. All husks or shells left after the beaus have been ex¬ 
tracted, should be buried as soon a& possible uuder the trees, 
and, if the buried heaps are large, lime should be added to 
hasten decay and prevent local souring of the soil. There are 
two obvious reasons why thiH expense in burying pods should 
be incurred. First, there is the advantage to the soil in sup¬ 
plying humus, and secoudly, the fungus is deprived of a 
substratum on which it thrives and produces countless millions 
of spores which may infect living pods. The M breaking grounds” 
should be moved from tithe to time so as to give as mauy trees 
as possible the benefit of this manuring. Recently, while 
making a tour through the island of Grenada, I was very forcibly 
impressed by the general absence of this disease in plautatious 
where the pods were systematically buried, and also by its 
presence on estates and small holdings where this practice had 
not yet been adopted. Indications arc not wanting, however 
that cacao planters are realising the importance of this step, 
both from the point of view of the enrichment of the soil and 
the prevention of disease. 

3. All badly diseased pods on the trees where thefuugus 
has reached the beans, and all old husks on the ground which 
have turned black and become covered with the sooty spores 
of the fuugiis, should either be buried away from the cacao 
trees or else burnt. 

4. Alidead cacao trees, old pruniugs and brandies should 
be periodically collected and burnt, and the ashes, which 
are rich in potash, spread under the trees. This proceeding is 
necessary because the fungus lives on dead cacao wood and will 
thus be able to infect healthy pods. 

TRINIDAD CACAO POD DISEASES. 

Two other pod diseases have been noted in Triuidad by 
Mr. J. H. Hart and, as far as the West Indies are concerned, 
seem to be almost confined to that Colony. These forms were 
examined at Kew from material sent from Trinidad, and they 
are described and figured in the Kciv Bulletin (17). Mr. Hart 
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has reproduced the origiual descriptions of these fungi in his 
writings on the subject (18, 10, 20, 24, 31). 

Reference is made to a cacao pod disease in Ceylon by 
Mr. J. B. Carruthers (18, 14,15) which is ascribed to a member of 
the Pvronosporeae, and which would seem to be closely related 
to, if not identical with, Phytophfhora onuiirora. Carruthers' 
observations were made in Ceylon in 1808 aud he appears to 
have first drawn attention to this disease. His report (15), 
however, does not contain conclusive evideuce as to whether 
the pod disease in Ceylon is caused by oue of the Peronoaporoae 
or by a N’eetria, or by both. 

The more important of these Trinidad pod diseases is due 
to the fungus Phytophthora onuiirora, DeBaiy, a form which 
attacks various seedlings in Europe. The other disease is due to 
a new fungus, Nectria Buinii , Massee, which appears to be rare. 

Phytophthora onuiirora, DoBary. 

The life-history of this form is well known, having been 
worked out by Ilartig. Two classes of i eproductive organs 
are common in the group to which this fungus belongs, and 
they serve definite purposes. One class of spore (conidia) 
serve to spread the fuugus rapidly during the period when 
conditions favour its development; and the other (oospores) 
are resting spores which are formed by a sexual process in the 
tissues of the plant attacked and enable the fungus to 
tide over an unfavourable period like a drought in the tropica. 
The appearance* of the reproductive stages of this fungus in 
the case of the cacao pod are described in the Kew Bulletin 
(17) as follows :— 

“The conidial form of fruit appears aw a very delicate 
white mould on the surface of the part attacked. The conidia 
or reproductive bodies are ovate or egg-shaped, being attached 
at the broad eml to a very slender stalk, which shrivels and 
liberates the conidium wlieu mature. This condition of the 
fungus flourishes for a few weeks during the period of active 
growth of the host plant ; and as the conidia are produced in 
immense numbers and in quick succession and are dispersed by 
wind, insects, or rain, being washed from diseased parts of a 
tree to healthy parts, it can readily be understood why the 
pest spreads so quickly when once established. Conidia that 
happen to alight on young pods germinate a l once, penetrate 
the tissues, and quickly produce a new contre of disease which 
furnishes more conidia in due time. 

H During the period occupied in the production of the ex¬ 
ternal form of fruit described above, the mycelium of the fun¬ 
gus spreads rapidly in the substance of the pod and gives 
origin to a second form of fruit imbedded in the tissues of the 
pod. The reproductive bodies, known as resting spores 
(oospores), remain for some months in a passive condition and 


* A plate containing illustrations of tbc two fungi causingpod dlsc*t«es 
In Trinidad was given with Mr. .T, H. Hart's paper on " Some Fungi of the 
Cacao tree,” in the TIW Indian Bulletin, Vou 1. pp. 422.-7. [Ed. W.1.B.J 
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are eventually liberated by the decay of the pod, when they 
germinate, the bodies produced on germination being conveyed 
by wind to the young pods, germinate In their turn, enter the 
tissue, and in a few days time produce the conidial form of 
the fungus on the surface of the pod/’ 

Remedial Measures. 

In suggesting remedial measures to check the spread of this 
fungus wo must bear in miud (1) the fact that the spores which 
ordinarily spread the dihoaso—the conidia, —are formed outside 
the x)od; (2) that the resting or resistant spores of the fungus 
—the oospores -are formed inside the tissues of the diseased 
pods ; and (8) that any tendency towards excessive humidity 
under the cacao trees is a powerful factor in favouring the 
spread of the disease. Consequently the following measures 
would appear to meet the case: 

1. Reduction of shade. Where cacao is grown under shade, 
a* in Trinidad, and where this disease is prevalent it would be 
advisable to diminish the number of the shade trees and to 
prune the cacao trees as much as possible so as to considerably 
reduce the humidity of the atmosphere.* In tliis way condi¬ 
tions could be adjusted so as to be unfavourable to the develop¬ 
ment and spread of the fungus while not interfering with the 
growth of the cacao tree. 

2. Destruction of diseased pods. As in the “ brown rot” 
disease above, the greatest care should be taken to bury all 
pods or husks, and to collect and burn all the diseased pods 
found on the trees. 

8. In badly diseased spots and where the above measures 
have proved inadequate, spraying the unattacked pods with 
14 Bordeaux” mixturef, should be undertaken as a further pre¬ 
ventive measure. This solution should be applied with a knap¬ 
sack sprayer J at intervals of ten days, and at least three appli¬ 
cations should be made. It will, of course, be unnecessary to spray 
the whole of the trees on an estate ; it will probably be suffi¬ 
cient to treat those trees at the points where the disease has 
made its appearance. 

Nwtria Bainii. MasHee. 

This form, which appears to be rare in Trinidad and has 
apparently not yet been detected in any other island in the 
West Indies, is described in the Kew Bulletin (17) (where a 
technical diagnosis by Mr. Massee is also to be found) as 
follows 

“ This parasite causes semicircular dark blotches to appear 
on the pods, the diseased portion becoming soft and watery. 
At a later stage the blotches become covered with a loosely 


»Sudden rjduot ion of shade Is often inj urious, and this remedy, If adopted, 
should be applied gradually. [Ed. W.LB.] 

t Details as to the preparation, application and cost of “Bordeaux” mix- 
ture will be found In an Appendix to this paper. 

X A suitable form of knajpbaok spraying machine is the 44 Success” knap¬ 
sack sprayer described and figured on p. 188 of this number. [Ed. W.I.B.] 
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interwoven layer of yellowish rust-coloured or orange mycelium 
which is studded over with the minute bright led perithecia or 
fruiting organs of the fungus. 

“ The perithecia are often preceded by a small suow-white 
Fasarium-like mould, which from analogy with other species 
may be a conidial condition of the Nectria. But the connec¬ 
tion has not, however, been proved by cultures. 

“ This parasite may possibly be quite rare; but gteat care 
should be taken to arrest any attempt on the part of the fungus 
to attack the trunk of the cacao tree, for as already stated the 
destructive canker disease of the cacao in Ceylon is caused by 
a Nectria .” 

This fungus can hardly be said to be of great economic 
importance at present, and further study of its life-history and 
distribution is needed. It is extremely probable that it could 
easily be kept in check if the simple precaution of burying all 
old “ husks ” oi u shells” of the cacao pods were adopted as 
part of the estate routine, and if attention were directed to the 
prompt destruction, by burning, of all diseased pods found 
on the trees. 


STEM DISEASES. 

Of far greater importance than the pod diseases described 
above are those stem diseases which injuriously affect and 
frequently kill the cacao tree itself. Up to the present two 
distinct stem diseases have made their appearance in the British 
West Indies; while a third has, so far, only been found in 
Surinam where it has done considerable damage. 

“CANKER ” DISEASE OP THE STEM. 

The stem disease known as cacao “ canker " appears to 
have come into prominence, for the first time, in Ceylon in 
the early part of 1897 where, however, it had been noticed in 
1892 and perhaps even earlier. The main character of the 
disease, as well as certain re medial measures, were dealt with 
by Mr. J. C. Willis (10) who ascribed the disease to a fungus. 
Willis lays stress on the fact that the disease is practically 
confined to the “ old red " cacao of Ceylon (Criollo), while the 
Forastero is usually unaffected. Later, Mr. J. B. Camithers was 
appointed by the Planters' Association of Ceylon to inves¬ 
tigate the disease, and his work is summed up in three reports 
which appear in the Tropical Agriculturist (13, 14, 15) This 
investigator showed that the disease was caused by a parasitic 
fungus which he identified as Nectria ditissima Tul. (22). His 
results proving, by artificial cultivation, agenetic connection be¬ 
tween the conidial forms and the perithedal fructifications 
of the Nectria found on the diseased trees. An account of 
controlled infection experiments made with pure cultiva¬ 
tions of the fungus and with the ascospores themselves has 
apparently not yet been published. In his reports which have 
already appeared (18, 14, 15) and which deal largely with 
remedial measures, Mr. Camithers refers to the difficulty he 
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experienced of growing the fungus artificially cm account of 
bacteria and fungi. One point noticed by this investigator 
in Ceylou (14) is of special interest to the West Indian cacao 
plauter the fact that the Nfclria of the cacao canker also al- 
tticks the bliado tice Krythrina umbroMi. No observations on 
this important ]>oiiit seem to have been iceoidcd in the* West 
Indies. 

Tlio “ eanker ” disease was iirst noticed in the West indies 
by Mr. J. H. Halt who sent specimens to Kcw for identification 
towards the end of 180U. Mr. Massee’s report on this material is 
dated November 2 of that year atul appears in the Trinidad 
Bulletin (20, 21), and cLewheie (27). There arc several refer¬ 
ences in Der Tropcnpjlanzer (21, 25) and in the Revue den 
CulturcH Coloniale» (20) to the Ceylon investigation- and to 
the occurrence of a canker disease in Tiiuidud. 

While investigating the diseases of cacao in Grenada in 
Febiuary and Maich oi the present year, the writer (82) found 
that a “canker*' disease of cacao trees was fairly common 
all over the island, and exhibited characteis closely resembling 
those of the Ceylon ditease. Later (April 1001) the disease 
was noticed in Dominica, where it appears to beeoiumou. 

The first well-defined symptom of this disease is a reddish 
gummy liquid which oozes out of the baikoftlie stem and 
when dry gives a rusty appeal a nee to the bark. This 
may be termed the “bleeding ” stage and even now the disease 
is well established. On cutting into the tree at these points it 
is found that the baik is deep claret red in colour, and moist unci 
soapy to the feel. The discolouration extends to the young 
wood and on removing all the diseased bark ib can be seen that 
the darkening of the wood extends for some distance under 
the still healthy bark, and that the diseased patch incroasos in 
size from beneath outwards rather than from the surface. The 
disease may ‘-tart from any poiui of the stem, and in many 
cases there are two or three points of attack on the me tree. 
The spread of the diseased area varies a good deal. Sometimes 
when the patch is only three or four inches in diameter 
it rapidly extends on either side and “rings” the tree. 
When this is complete the tiee dies off lather suddenly, 
often beaiing a full complement of loaves and pods in all stages 
of growth, in other cases the diseased men extends slowly in 
all directions and “ linging ” docs not take place for some time. 
In such cases the death of the tree is much more gradual than 
before, the branches immediately above the diseased patch 
dying off first of all, followed by the rest as the diseased patch 
extends. In some cases, and these are apparently rare, the tree 
recovers from an attack by cutting off the diseased area by the 
growth of a callus underneath. In these cases, however, the 
disease had not reached the wood. In general, diseased trees 
iarely occurred singly, but several wore noted close together 
indicating that the disease had spread from one tree to several 
of its neighbours. 


Nature of the Disease. 

Microscopic examination of the discoloured bark and wood 
of trees attacked by this disease shows that the tissues are 
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penetrated in all directions by the mycelium of a fungus and 
that there is a more or less defiuite cork cambium surrounding 
the area of diseased tissue. Two distinct fungi occur on the dis¬ 
eased areas : sometimes alone, on other occasions together. In the 
earlier stages of the disease white pustules make their appear¬ 
ance iu the cracks of the diseased bark which prove to be a mass 
of parenchymatous hyphae bearing numerous unicellular couidia 
and /< T if««Wum-liko multi-cellular couidia on short conidiophores. 
Later on colonies of perithecia make their appearance, which 
are cither yellow' or red hi colour. The reel perithecia contain 
a 3 ci containing one-septate spores and have the characters of 
the genus Nectria, The yellow perithecia contain three-septate 
spores and evidently belong to the genus Calonedria. Speci¬ 
mens of these red and yellow perithecia were referred to Kow 
for identification, and Mr. Mrssee regards them as new species, 
Nectria Theohromuc and Caloucctria Jluricta respectively. 
Although it is highly piobable that the couidia! stages referred 
to above and the ascigerous conditions belong to the two above- 
named fungi, nevertheless the matter requires proof; and in¬ 
vestigations on this subject are in progress by the writer. 

Preliminary iniection experiments made by introducing 
ripe ascosporcH into wounds in the cacao tree were inado in 
Grenada in March in the case of both these fungi, and in each 
ease distinct infection was produced, thus indicating their 
parasitic nature. The matter, however, needs much further 
investigation. In Dominica, Calomctria Jlanda alone was found 
in trees attacked by canker, aud in each case it was noted that 
tlio yellow perithecia apparently follow the conidial stages. 
Since there was only one fungus present here, accurate measure¬ 
ments w’ere made of the various spores. The unicellular, 
elliptical couidia measure from 0*0 to 31 microns by 4*4 microns. 
The five to seven-septate Fitnarinm couidia measure from 50 to 
80 microns by 4*5to 8%/inicrons and the three-'-eptate ascosporcs 
measuie 22x9 microns. Mr. Hart has noted this fungus in 
Trinidad (July 1901) where it appears to have done some 
damage. In Dominica trees attacked by this fungus showed iu 
April last au extraordinary development of flowers and buds, 
and it appears that this is another characteristic of the disease 
as the malady is know n locally as the 14 flowering disease.” 

In Grenada trees killed by •‘canker” are supposed by the 
small holders to have died on account of their tap-roots having 
struck a flat stone or a somewhat impervious stratum, locally 
known as “tiff.” I was unable to find anyoue who had verified 
these alleged causes by actual excavation, and in the case where 
a tree attacked by the canker disease was dug up for my benefit, 
nothing of the kind was found and the root system was quite 
healthy. Several trees suffering from this disease woie found 
to bo attackod by white ants. On careful examination, however, 
it was found that in each case the ants were followers of the 
fungus disease aud did not attack the healthy wood. A similar 
state of things wtis observed in Ceylon by Messrs. Willis and 
Green (10), where the diseased bark was frequently attacked by 
a boring beotlo (Tomieus .) 
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Remedial Measure*. 

Until the life histoi ieb of the fungi coin'd ned ill the “canker” 
dibeabe of cacao have been thoroughly \\ orked out, as ^ ell as 
the means by which healthy treeb are infected -ire eleaily 
demonstrated, remedial measures can only be put forward 
tentatively, and from this point of view it is proposed to tieat 
the subject in the present papei. 

1. Treatment of wounds made in pruning and removing 
beetle grubs. Since the group of fungi to which the forms 
found on the diseased trees belong are wound ]>aiabites, it ib 
advisable to cover all wounds with a coating of tar to prevent 
the infection of the tree by means of spores. As far as practi¬ 
cable the cuts bhould slope iu such a way tliat rain water runs 
off easily and the surface dries quickly. Tarring will only be 
satisfactory if the pruning ib doue at a time when the sup is not 
rising, as in the dry season, and if the least possible quantity 
of tar is used. There are several other obvious advantage*- to 
the cacao tree in tarring wounds besides the prevention of 
“ canker.” Local wood rot is prevented and the tree covers the 
wounds with the least expenditure of material by the growth 
of a callus, and also borers like the cacao beetle (Steirastoma 
depressa) are prevented from laying their eggs on the freshly 
cut surfaces. Neglect of this precaution in the past ib obvious 
iu many of the small holdingb in Grenada where so great has 
been the damage done by insects and fungi that the trees have 
been never able to cover their wounds by fiesh growth and 
their efforts in this direction have so told upon their vitality 
that their bearing powers have been very considerably reduced. 
On the other hand, in several of the larger estates where 
“tarring” has been adopted for some time and where very 
extensive pruning has been done, the trees are bearing well 
and appear remarkably healthy. 

2. All dead trees killed by the “ canker ” disease should be 
cut down at the ground and burnt, along with all the dead 
wood found in the cacao plantations. This is necessary, since 
the canker fungi are frequently found on dead cacao blanches 
lying under the trees and on old stumps. 

8. The diseased bark of the “ bleeding ’’patches should be 
cut out ab soon as noticed. Since the mycelium of tlio fungub is 
often found in the apparently healthy bark surrounding the 
diseased tissue, it is necessary to cut out the claret coloured 
bark and about an iuch of the surrounding apparently healthy 
bark as well. When the disease has leached the young wood, 
care should be taken to cut out any discoloured wood that may 
be noted. The wounds should be tarred over, and the diseased 
bark carefully collected in a sack or tin and burnt. The 
cutlasses or knives used in this work should not be used for 
ptuning other cacao trees until they have been thoroughly 
washed and leaned. In order to enlist the assistance of the 
estate workmen in this treatment a small reward might be 
given for every tree discovered to be suffering from this dis¬ 
ease. Mr. Garruthers has recommended (14,15, 22) shaving the 
bark with a knife, with a view of drying up the mycelium, but 
the treatment does not seem to have been a great success and 
can hardly be recommended. 
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4. Tn oases where the disease is established to such an 
extent that cutting out the diseased hark would not be likely 
to save the tree, it should be cut down at some distance below 
the diseased area and replaced, if possible, by a sucker. 
When, however, the disease is on a level with the ground this is 
often impossible and the best way is to remove the tree at once 
and replace it by a fresh one. All trees cut down in this way 
should be burnt immediately. Mr. Carruthers (14) states that 
suckers are not so liable to the disease as ordinary stems, and 
this would be an additional argument for the replacement of 
diseased trees thereby. 


Diplodia cacaoicolct. P. Honn. 

During the progress of the investigation of the fungoid 
diseases of cacao in Grenada (32) it appeared highly probable 
that some damage was being done by this fungus to the cacao 
trees, both old and young. It is quite common in Grenada to 
see cacao trees dying back to a slight extent at the extremities 
of the highest branches, a phenomenon which is probably due 
either to drought, diminished root action, poverty of soil, wind, 
sun, or perhaps to a combination of these causes. In such cases 
there is a.shat p line of demarcation between the dead and 
living tissue, and although fungi are to be found in the dead 
wood they are only saprophytic. 

In other cases, however, it was found that this dying back 
woh going on to an alaiming extent, frequently extending to 
the larger branches and even to the trunk of the tree itself. 
In such cases there was no line of demarcation between dead 
and living tissue; but an intermediate zone often two feet in 
length, always occurred between the distinctly dead and living 
branch. I have noted a similar state of things in St. Vincent. 

The prevailing idea in Grenada as to the cause of this 
disease was that " thrips” were responsible for the damage. 
As already stated by Mr. Lefroy, in the previous article, a cer¬ 
tain limited amount of injury to leaves could be put down to 
this pest in some localities, nevertheless the number of these 
insects present was not sufficient to cause any appreciable 
damage. Examination of the diseased branches showed that a 
fungus was rapidly making its w&y down the wood and after¬ 
wards attacking the surrounding bark. At a short distance, 
three or four inches, behind the advancing mycelium, pycnidia 
were discovered breaking through the bark which contained 
sooty brown biceilular spores which agreed in all their characters 
with the fungus causing the “ brown-rot ” disease of the pods— 
Diplodia cacaoicola. The manner in which the mycelium spreads 
in the wood is of some interest. Very thin sections showed that 
the hyphae passed from element to element by means of the 
numerous pits in the walls—the entering tip of the hypha 
constricting itself to pass through the pit and expanding at 
once to the normal size after the passage. It now became 
necessary to find out, by infection experiments made on 
healthy cacao trees with pure cultivations of this fungus, 
whether or not tibia form is parasitic. To this end the following 
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experiments were made at the Grenada Hotanie Station 

1. On February 21, two branches about two inchc- in diam¬ 
eter were selected for the experiment. The outer dry bark was 
carefully peeled off about one square inch of the mu face which 
was then sterilised with alcoholic corrosive sublimate. A Hinall 
chamber was theu made with a sterile knife at these points 
by raisin# tlie bark and cutting out the tissues underneath 
down to the wood. Into one of these a portion of a pure 
cultivation of the fungus was introduced, and the whole covered 
with a water-tight bandage. Tiio second branch was treated 
in exactly the same way except that no fungus was introduced. 
This served as a control experiment. On March 4,- eight 
days afterwards- it was found (in thecu*e of the branch where 
mycelium had been introduced) that the bark had been killed 
to a distance of eight inches abo\e and below the point of 
infection, and the branch wan nearly linged. The spread of 
the mycelium was much more considerable in the wood and 
could be traced about a foot above and below the point of 
infection and to a considerable depth in the wood. Numerous 
pycnidia of the fungus were developed under the attacked 
bark. The control experiment showed no infection. 

2. Eight healthy cacao plants, about eight mouths old, 
growing in bamboo pots wore next experimented upon. On 
March 4, numbers 1 and 2 were infected with tho spores of 
the fungus taken fiom a pod attacked by 44 brown-rot” by 
introducing them into a slit made in the bark of the stem. 
Numbers 8 and 4 were similiarly infected with small portions 
of the diseased rind of a cacao pod attacked by 14 brown-rot” 
which contained active mycelium of tho fungus. Numbers 5 
and 0 were infected with mycelium from a pure culture, and 
numbers 7 and 8 w'ore control plants. After infection the 
wounds were bound up with a water-tight bandage, and the 
plants were placed in the shade and watered daily. On March 
12, the fungus had established itself to a greater or less extent 
in all tlie plants from 1 to (1, while numbers 1 and 0 them¬ 
selves had been killed thereby. The control plants showed no 
infection. 

8. Four extremely vigorous young cacao trees about eight¬ 
een months old, which had beeu planted out at the usual time, 
were selected for this experiment. On March 4, three were 
infected under the bark with sj>orea, diseased rind from a 
cacao pod attacked by the fungus, and pure culture mycelium 
respectively. The fourth tree was used as a control experiment. 
By March 12 the fungus had established itself in the first 
three trees, and especially in numbers 2 and 8 which had beeu 
, infected by means of a small portion of the tissue of a diseased 
pod and by artificially grown mycelium respectively. Here 
the fungus could be traced in the young tree to about eight 
inches above and below the point of infection, and the character¬ 
istic pycnidia of the fungus had developed in the bark near 
this point. 

4. An experiment was now performed in order to determine 
whether infection could be obtained by spores without 
first of all piercing the bark* A drop of water containing 
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the spoies of the fungiib mulct discussion was placed on 
a bimicli oi an adult cacao tioo and co\cied with a 
-miall glass cell which was sealed to the baik with budding 
wax and shielded tiom the tun. Altci *-o\on days it was 
ton ml that, although the spoicb lnid get initiated, no pene- 
tiatlon of the baik by hjph.e could be detected Time 
did not pcimit of fuithoi expet iments on this point. The 
abme expel iments, how oi ei, show < oiiclnsh ei.\ that the fungus 
can labour as a wound parasite, and obserxations in many 
cacao plantations showed death that with tices in a certain 
condition of ill-health, the fungus was capable of pronounced 
parasitism. Tt appeared that when tiees weie weakened by 
viiions causes and when dying back was rather pronounced 
this fungus was capable of attacking the trees to such an 
extent that it w r as able to change the state of ill-health of the 
tree into a pionounccd condition of disease. The destruction 
of the upper biaudios of the tiee would ninteitally 1 educe the 
available assimilating leaf smface ami thus weaken the tiee, 
while the inroads of the fungub w r ould be more and moie tapid. 

Remedial Measure*. 

The main facts already ascertained with respect to this 
fungus point to its being a wound parasite and capable of doing 
extensive damage to sickly tiees. This would suggest the 
following remedial measures 

1. The improvement in the health of the cacao trees when 
dying back is noticed. Something might be done by shelter 
belts, judicious mauuring, forking and drainage, to increase 
the vigour of such trees, but the individual planter’s judge¬ 
ment will -be the soundest guide in this matter. 

I do not think this fungus would be very destructive to 
well-tended \ igorous trees, so that the planter, should do all 
in his power to improve the condition of unhealthy trees. 

2. Wounds made in pruning and removing beetle grubs 
should be tarred ns suggested above. 

ik All diseased cacao pods and dead cacao wood found in tho 
'plantations should be burnt. Old lmsks or shells should be 
buried. 

4. In cases where trees are !>eing killed by this fungus 
they should be replaced by a siuker whenei cr possible. Perhaps 
heavy pruning in the case of trees, whore dying-back is excessive, 
might check the disease and enable the tree to recover. 

WITCH-BROOM DISEASE OP SURINAM. 

(Exoascus Theobromae . Ritz. Bos.) 

A curious disease of cacao has lately made its appearance 
in Sminam which causes “ witch brooms ” (Hexenbesen) to be 
produced in the branches of the trees attacked. These are 
composed of a bunch of greatly enlarged gouty twigs which 
show a decided tendency to grow in a vertical direction. The 
disease seems to have been noted for the first time in 1808 
when specimens were forwarded to Professor Ritzema Bos of 
Amsterdam, who discovered asci of the JSxoasciis type on the 
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underside of two rudimentary leaves (84). Prom this and the 
anatomical features of the affected twigs he concluded that 
the disease was due to a new fungus which he named Exoasciis 
Theobromae, 

Specimens of diseased twigs have been forwarded to the 
Department by Mr. J. H. Hart and have been examined. None 
of the characteristic fruits of Evoascus Theobrnmae wore de¬ 
tected on them, but on the enlarged twigs longitudinal whitish 
pustules, about one-eighth of an inch in length, were found 
bursting through the bark. Examination of these showed 
that they were made up of a cushion of fungus parenchyma 
on which numerous five to seven septate crescent-shaped 
conidia of the Fmarium type, measuring from 56 to 60 microns 
in length and 4*5 microns in breadth at the widest part, 
were borne on short conidiophores. The material had been 
treated with formalin before being sealed up in the kerosene 
tin in which it arrived, so that it is unlikely that this fungus 
developed after the material waH collected. It is probably 
the Fuanrium stage of some Nech'ia , and may have some 
connection with the disease. The matter could only be cleared 
up by an investigation on the spot. Specimens have been 
examined by Mr. Massee (38) who also failed to find the charac¬ 
teristic fruiting organs described by Bos. 

On the other hand a comparison of the microscopic struc¬ 
ture of the diseased and healthy twigs is in complete accord 
with the anatomical changes occurring in “witch brooms*’ 
described by Mr. Worthington Smith. Thus in the diseased 
twigs in the cacao “witch brooms ” theie is an abnormal 
development of all the extra-cambial tissues os well as of the 
medullary rays and the pith. The elements of the wood have 
also thinner walls and a larger lumen than in the healthy 
branches. 

The bearing powers of the trees in Surinam attacked by 
the disease are extremely small, and therefore the disease be¬ 
comes of economic importance. At present the fungoid diseas¬ 
es attacking cacao in the West Indies are by no means few in 
number, and it is important that great care should be taken to 
prevent the introduction of this Surinam disease into the Eng¬ 
lish Colonies. The Curators and Agricultural Instructors in 
the various islands should therefore be careful not to im}>ort 
cacao seeds or plants from Surinam, and also to warn planters 
who contemplate doing so of the great danger of such a pro¬ 
ceeding. 


ROOT DISEASE. 

In several instances in Grenada circular patches of cacao 
trees were met with which had died from no apparent cause. 
They had been growing in good well-drained soil and 
were surrounded by healthy vigorous trees in good bearing. 
No indications of disease were found in the stems or branches 
of these trees, but an examining the root system it was found 
that the roots were decayed and abundant mycelium was pres¬ 
ent especially between the wood and the bast, where it was evi- 
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dent to the naked eye as a matted white sheet surrounding the 
wood. No rliizomorphs or fructifications were found, even ou 
trees which had evidently been dead for some time, but the 
mycelium exhibited the clamp connections of Hoffmann (1) 
characteristic of the BanidiomycetPH . A similar if not identi¬ 
cal fungus attacks the roots of nutmeg trees in Grenada and 
in all probability many fruit trees in the West Indies. Thus 
Mr. 0. A. Barber, in his report on the failure of the Dominica 
cacao crop in 1892-3 (0), mentions a root disease of cacao in that 
island which also attacks mangos, oranges, coffee and bread¬ 
fruit, and which seems to bo identical with the oue under dis¬ 
cussion. He also noted a similar disease in Jamaica, locally 
called “ saltpetre” in the cacao and coffee cultivations. Last 
year cacao trees affected with a root disease were for¬ 
warded from Dominica to the Imperial Department of 
Agriculture for examination, and it was found that the root 
system had been attacked by a fungus, the mycelium of which 
exhibited characters identical w ith tliOhG noted in the case of 
the Grenada cacao root disease. Cultivations were made of 
this fungus in sterilised oak and cacao wood from small portions 
of tho mycelium. A copious an bite mycelium developed, but 
no fructifications were dovoloi>ed although the cultures were 
kept under observation for six months and periodically watered 
with sterile water. Recently (July 1901) mango trees 
have been killed by a somewhat similar root fungus in Grenada, 
but here there was no development of white sheets of felted 
mycelium between tho Nvoodand the bast. -V somewhat similar 
root disease of cacao occurs in tho Came roous (10, 30) and 
here again the fructifications of the fungus lmve not yet been 
found. The occurrence of the diseased trees in circular patches, 
and the absence of fructifications, point to the spread of the 
disease underground by the contact of diseased and healthy 
roots. It is stated in Dominica that this root disease is liable 
to appear in cacao fields which have been planted in recently 
cleared forest land and it is interesting to notice that a root 
disease of fruit trees (35) caused by a Uymmomyeefe, is com¬ 
mon in Texas and other States where orchards have been 
planted on recently cleared forest land. Another root disease 
caused by Ozonium auricomnm which is only known in tho 
vegetative condition, and which attacks many trees in the 
south-western States is described by Messrs. Galloway and 
Woods (9). 


Remedial Measures. 

It has been found in the case of nutmeg trees in Grenada 
attacked by this disease that, unless the affected trees are 
isolated from the rest of the plantation by a trench, the disease 
spreads to the healthy trees. This method of dealing with 
root diseases has been for a long time successfully adopted by 
the foresters in Europe, and there is no reason why it should 
not be successful in cacao plantations. A trench about two 
feet deep should be dug midway between the affected trees 
and the surrounding healthy ones, and those latter should be 
kept under observation for some time in order ‘to determine 
whether the isolation has been done in time. Nothing can be 



done to save the trees attacked, since the coot system is prac¬ 
tically destroyed before the disease is noted. The coots of 
diseased troos should bo caiefully dug up and burnt before 
a new tree is planted. 


SUMMARY. 

It will bo evident from the above that much work remains 
to bo done to elucidate the diseases of cacao in the West Indies, 
and to convince the planters of the necessity of taking suitable 
precautions to limit the damage done by fungoid pests as much 
as possible. The suggestions on this subject contained in this 
paper may be summed up as follows 

1. The husks of the cacao pods should bo suitably burled 
uitli lime under the trees as soon as possible after the seeds 
have been extracted. Diseased husks should either he buried 
away from the cacao or else burnt. 

2. All old primings, dead trees, and dead wood in the 
plantations should be periodically collected and burnt, and the 
ashes spread under the trees. 

8. Diseased trees should be replaced by suckers whenever 
practicable. If this is impossible the troos should bo cut off 
level with the ground and burnt. 

4. In eases of the “canker” disease the diseased bark 
should be properly cut out, the wound tarred and the diseased 
bark burnt. 

5. In cases of root disease, the affected troos should be 
isolated from the rest of the plantation by a suitable trench. 
The diseased roots should be dug up aud burnt before a fresh 
tiee is planted. 

0. The wounds made in pruning and in removing beetle 
grubs should be tarred. 

7. Seeds from diseased pods should not bo used for raising 
seedlings. 

8. In cases where trees are dying back attention should 
bo devoted to the improvement of the health of the trees by 
manuring, forking, draining, or the provision of shelter I>olts, 
according to the nature of the case. 
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APPENDIX. 

NOTE ON THE PREPARATION AND TJHE OF HORDE A OX MIXTURE. 

Preparation : The following account of the preparation of 
this fungicide is taken from Spray iny for fruit (ii»(<t>trs 
tanner’s Bulletin No. 18 of the United States Department of 
Agriculture, by Dr. B. T. Galloway. 

* The best results will bo obtained from the use of wliat is 
known as the 50-gallon formula of this preparation which 
contains 

Water ... .. 50 gallons 

Copper sulphate .. ... 0 pounds 

Unpacked lime ... ... L pounds 

‘ In a barrel or other suitable vessel place 25 gallons of water. 
Weigh out 0 pounds of copper sulphate (blue stone), then tie 
the same in a piece of coarse sack and suspend it first beneath 
the surface of tlio water. By tying the bag to a stick laid 
across the top of the barrel no further attention will be requir¬ 
ed. In another vessel slack 4 pounds of lime, using care in order 
to obtain a smooth paste, free from grit and small lumps. To 
accomplish this it is best to place the lime in an ordinary water 
lKX.il, and add only a small quantity of water at lirst, say a 
quart or a quart and a half. When the lime begins to crack and 
crumble and tho water to disappear add another quart or more, 
exercising care that the lime at no time gets too dry. Toward 
tho last, considerable water will be required, but if added 
carefully and slowly a perfectly smooth paste will be obtained 
provided the lime is of good quality. When the lime is slacked 
add sufficient water to the paste to bring the whole up to 25 
gallons. When the copper sulphate is entirely dissolved and the 
lime is cool pour the lime milk and the copper sulx>hate solution 
slowly together into a barrel holding 50 gallons. The milk of 
lime should bo thoroughly stirred before pouring. The method 
described ensures good mixing but to complete this work tho 
barrel of liquid should receive a final stirring for at least three 
minutes, with a broad wooden paddle. It is now necessary to 
determine whether the mixture is perfect, and to accomplish 
this insert the blade of a clean penknife in the raixtnre for one 
minute. If the polished surface of the steel assumes the colour 
of copper plate, the mixture is unsafe and more lime must be 
added. If, on the other hand, the bladd of the knife remains 
unchanged, it is safp to conclude that the mixture is as perfect 
as it can be made. 1 

Application : To ensure success it necessary that this prep¬ 
aration should reach all parts of the pod in the form of a 
fine mist-like spray. This can be brought about by the use of 
a properly fitted knapsack sprayer. 

Cost: The principal * item of cost is that of the copxjer sul¬ 
phate, the wholesale price of which, in London, is about 25 

* For a general discussion of the cost of spraying on a large scale, see the 
AppendiK to Mr. H. M-LefroV? second report on 44 Thrlps on oaoao trees,’ 
pp I8d-00 of this number. (Ed. W.I.B.) 
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shillings per owt., the retail price being three pence per pound. 
The cost of 200 gallons of the solution, which should be sufficient 
for 300 trees, will therefore not exceed six shillings. Thus the 
cost per acre, when the trees are planted 12 feet apart, will be 
about six shillings for materials each application, or eighteen 
shillings for three applications. 


NOTE ON THE SUGAR-CANE DISEASE OF THE 
WEST INDIES. I- 

BY SIR WIL.LIAM T. THIHKLTON-DYER, K.C.M.G., CM.K., F.R.S. 

Director, Royal Botanic Gardens, Kow. 

The cultivation of the sugar-cane is still, and -notwith¬ 
standing the corai>ctition of the beet in temperate countries—ia 
likely to remain a very important part of the tropical agricul¬ 
ture oL‘ the Empire. But of late years it lias been hampered, as 
is sooner or later the fate of all cultural industries, by the 
ravages of disease. 

The problem presented to the botanist in such a ease is 
one of no ordinary difficulty, lie has to engage in a conflict 
with a singularly elusive enemy, and lie lias to discover the 
conditions, often by no means obvious, in which that enemy is 
most open to attack. And the form in which the disease, or the 
fungus which produces it, finally presents itself is rarely one 
which admits of remedial treatment. It is necessary* therefore, 
to trace back the fungus through its often multiform life-history, 
and so to discover the stage at which its mischievous course can 
be most readily intercepted. 

The task is difficult enough when one is face to face with 
the problem on the Hpot where it presents itself. It is still 
more so when the material to be studied only reaches the 
investigator after a long voyage, more or less decayed and 
infested with all tho fnugi that attend decay. 

Nothing is more common than for a fungus which has long 
possessed merely a scientific interest and has been preserved 
in herbaria in scanty specimens, suddenly to exhibit an over¬ 
powering fecundity and develop into a scourge. 

Something like this seems to have happened in the West 
Indian cane-fields some ten years ago. A disease made its 
appearance which caused considerable immediate loss and 
apprehension of greater. 

The disease in Barbados exists in two forms which, though 
apparently distinct, there is reason to think have a common 
cause. These are called respectively the ‘ rind disease' and 
the ‘ root disease/ 


t Annals of Botany, Vol. XIV, No, LVI, December, 1900, pp. 60916, 



Rind Diseasw. 

The following account is condensed from the Kcw Bulletin , 
189.*), p. 81: Canes inioctod with the rind fungus are first 
noticed by dark led or brown marks in one or two joints 
towards tho middle or base of the cane. This reel patch having 
made its appearance, rapidly spreads upwards and downwards; 
the infected area darkens in appearance, and iH evidently rotten. 
Little black specks make their appearance on the cane between 
the joints, breaking from the inside to the surface; finally the 
cane shrivels and dries up. 

The bursting tlirough of the epidermis is followed by the 
emission of a black filament, sometimes an inch and a half long 
or even more. The resulting appearance of the cane is figured 
by Ma«see ( Ann. of Hot ., vol. VII, pi. 27, figs. I and 2) and by 
Prillieux and Delacroix (Bull. Soc. M\fc ., vol. XI, pi. 10, fig. A.) 
The filaments are composed of agglutinated spores (Meier neon i - 
wwi-stylo^poros) which are discharged from a conoepfcacle or 
pyenidium buried in the tissues of the internode. This phase 
of the fungus was first described by Uooke ((Urvillea, vol. XIX, 
p. 45) from a Queensland specimen as StrmneUa Sacchari. 

Mas-^ee, regarding it as tho couidial *.tage of a Sphaeriaeeons 
fungus, named it Trichosphaenu Saccluu'i (A nn. of Bot ., vol. VII, 
p. 516). The technical diagnosis is git en in the Kcw Bulletin, 
1894, p. 84. Prillieux aud Delacroix (1. c., p. 80) identified it 
with Coniothyriiun melmpovum, Sacc., which is founded upon 
a specimen from Porto Rico (not Australia), named in manu¬ 
script by Berkeley Darluca melaspom and described by Cooke. 
According to Massee (Keir Bulletin , 1895, p. 80), Berkeley’s 
type specimen is a Diplodia , and tho identification of Prillieux 
and Delacroix therefore falls to the ground. 

All anilogy would lead to the conclusion that the life- 
history of the rind fungus comprises more than one reproductive 
phase. And this proves to be the case. Massee lias described 
the formation of macroeonidia 1 in the interior of a cane, when 
the tissue is disorganized,’ and of microconidia on a wounded 
surface exposed to the air. Both these were obtained iu a 
flask-culture inoculated with Mela neon i -stylos pores, the 
microconidia being borne on conidiophores growing into the air, 
the maoroconidia being immersed. (A nn . of Bot., vol. VII, p. 518.) 

Prillieux and Delacroix (1. e., pp. 81, 82) confirm Massee’s 
descriptions of the macro-aud microconidia. And generally 
‘ & part quelques points de detail, sans grande importance 
pratique, ils confirment l’opinion do M. Massee’ (1. c., p. 75). 

They add still another reproductive stage, that of 
chlamydospores (I. c„ j). 81). These have also been observed 
by Howard.* 

Went has criticized Massee’s results (Ann. of Bot, vol. X, 
pp.. 588-000). His paper was written in Java, where the 
Trichosphaeria, if it exists at all, is 4 only to be found on dead 
canes’ (1. c., p. 595). But as Professor Harrison points out 


* Sir W. T. TbUelton-Dyer’s note, here reproduced, prefaced a paper 
by Mr. A Howard on Trichosphu erta Sactharl. The full results of 
Mr. Howard's work on this subjeot will be given later when experiments, 
now In hand, have been carried to a conclusion*—[Bd. YT. L B.] 
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(British Ghiiana Daily Chronicle , Jan. 15, 1897), the work of 
the Jam experts ‘appeared to be done chiefly with the white 
and purple transparent varieties which were idatively immune 
to some of the diseases affecting the Bourbon,’ and Went 
apparently had not seen the research of Prillieux and Delacroix. 

Went thinks that Masseo’s macro- and microeonidia belong 
to Thielaviopnis ethaceticus , which produces tlio ‘pine-apple dis¬ 
ease.' It is to be noticed that this is not, as might be supiiosed, 
a disease of pine-apples, but a disease of the sugar-cane accom¬ 
panied by a pine-apple odour. He has overlooked the fact that 
Massee had already called attention to its probable identity 
with Trwhosphaeria (Kew Bulletin, 1894, p. 84). Prillieux and 
Delacroix had done this the following year (1. e., p. 82). 

Massee obtained macro- and microeonidia in a flask-culture 
inoculated with stylospores. Went suggests: 4 The most prob¬ 
able explanation of this would have been that these macro- and 
microeonidia were an impiuity having by chance entered into 
the flask’ (1. c., 591). This seems a purely hypothetical suppo¬ 
sition. The experiment has been frequently repeated at Kew 
with the same result. On the other hand, Went in Java 
and Howard in Baibados have failed to obtain macro- and 
microeonidia from flask-cultures of stylospores. This, however, 
does not prove more than that tropical conditions may be 
unfavourable to their production by this method. Howard, on 
the other hand, obtained them without difficulty when he 
inoculated the interior of healthy canes with stylospores, and 
Prillieux and Delacroix appear to have been equally successful 
(1. o., p. 81). 

It is to be observed that while the stylospores are produced 
on the external surface of the cane, the nmeroconidia are only 
produced in the interior. It is not easy to see how* a flask- 
culture of the former could be accidently infected with the 
latter, as suggested by Went. 

In any case there can be little doubt that the macro- and 
microeonidia met with in Barbados are actually identical with 
Thielaviopsin (Went, 1. c., p. 593). And as Went sought for 
‘other organs of reproduction' (p. 591), it may be inferred that 
he regarded this only as a foun-genus. A comparison of the 
figure in Krftger’s Das Zuckvn'ohr , p. 415, of the effect of 
TVvielaviopsis on the interior of a sugar-cane with that given 
by Massee (Ann. o/Bot ., VII, t. 28. f. 0), showing the growth 
of the macroconidia of Trillion phavrht , will leave little doubt as 
to their identity. 

It may be remarked that Went lias ignored the striking 
resemblance indicated by Massee (1. c., 524) between the macro- 
and microeonidia and their mode of production in ThielaviopMs 
and in Ceratocyntis flmbriata , Ellis and Halsted (Journ. of 
Myc., vol. VII, pp. 1-11), which produces the ‘sweet potato 
black rot/ It is interesting to observe that this 1ms also a 
pycnidial form, and that as in Trichosphaeria , the stylospores 
are extruded in an agglutinated mass. 

Ellis and Everhart have briefly described (Jour n. Inst 
Jam., vol. I, 1892, p. 150) a sugar-cane fungus under the name 
of Ti'ullula Sacchai'i. This bos been definitely ascertained at 
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Kewto be identical with Trichoiphaeria. As the diagnosis men¬ 
tions the * orumpont’ stylospores and the ‘ catenuhite’ eonidia, 
it is evident that these authors observed the maeroconidia. 

According to Went (1. c., p. 505), the Melanconium in Java 
‘is only a sapiopbyto, and not a wound-parasite, as the form 
in the West Indies ^cems to be.* The latter conclusion is, 
however, abundantly established not merely by the Kew 
expeiimentfa but by PriJlienx and Delacroix in Paris (1. c., p. 81) 
and noward in Barbados. 

Itib to be observed that the Melruieoni urn-stage of Tricho - 
uphaeria seems altogotlior unknown in Java. 1th sugar-planters 
are much to be congratulated. Kruger, who givcb (op. cit.) a 
very full account of all the diseases of the hugar-eane known in 
Java, indicatob nothing in the lea«*t resembling the ‘rind fungus’ 
of the West Indies. What is quite 4 certain is that Wont’s 
‘Melanconium (Sucdiari O' has nothing to do with it. Fig. 8L in 
the Annals (L. c) would lather suggest that it may bo a stage 
of some Basidioniycetou-* fungus. Tho fourth section of Went’s 
paper (1. c,pp 595-8) is wholly irrelevant, because it is clear 
that he has identified under tho uame of Melanconium Sacchavi 
two perfectly distinct things. His experimental results* were 
made with a Javanese fungus which has nothing to do with 
Triclionphaeria. His lesults have therefore no bearing on its 
life-history. He concludes by observing : ‘ I regret that I am 
not able to experiment with Melanconium from the West 
Indies, because I do not wish to introduce this fungus in the 
living state into Java (1. c., p. 598). 

From a practical point of view tire only reproductive form 
of Trichobphacria of importance is tho Mel ancon mm-stago 
producing stylospores. These appear to be ubiquitous in the 
cane-fields of some of the West Indian islauds. In Antigua 
Barber says (Kew Bulletin, 1891, p. 170), ‘ the whole atmosphere 
is saturated with the spores.’ The other reproductive forms of 
the fungus appear to bo of secondary, at any rate merely of 
scientific interest. As Mnssee has pointed out (Kew Bulletin , 
18(H, p. 83): ‘The Melanconium-^tafgQ can reproduce itself 
continuously, without the intervention of any other form.' It 
is ‘ the conidiai form debtiued for the rapid reproduction and 
dissemination of the hpocies. . . . Tho disease is caused by this 
phase of the fungus.’ The fact is in no way remarkable. In 
Australia rust in wheat is propagated entirely by tho reproduc¬ 
tion of uredospores: the iccidial stage is unknown. The ‘leaf 
disease’ in Ceylon was continued and the cultivation of coffee 
practically exterminated by tlio continual reproduction of the 
uredospores of Hemileia . 


Root Disease. 

About the same time as che ‘ rind disease* a second malady 
of tho sugar-cane, the ‘root disease, 1 also attracted attention in 
Barbados. The following account is taken from the Kew 
Bulletin (1895, p. 88): 1 The canes appear to receive a check in 
their growth ; the plant dwindles down, fresh basal shoots are 
formed to supply the place of the dying ones, but notwithstand¬ 
ing this it is ultimately found that growth has been arrested 
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and no can© formed; and if the plant be dug up the roots are 
nearly all dead; and those that are still living are dotted over 
by little red spots.’ 

The resemblance of the disease above described to the 
‘sereh* of Java has been generally noticed (Kew Bulletin , 1805, 
p. 88). Went (1. c., p. 588) says it ‘looks very much like the 
“ sereh ” in Java.’ 

It is again to be noticed that ‘it was only tho Bourbon cane 
affected. The Caledonian Queen and Transparent are healthy 
and vigorous.’ ( Kew Bulletin , 1808, p. 840.) 

Diseased stools of sugar-cane were sent to Kow from 
Barbados for examination. Massee reported that this ‘demon¬ 
strates conclusively that the disease is due to a parasite fungus 
known as Colletotrichum Jalcahwn, Went’ (Kew Bulletin , 1808, 
p. 847.) Went thinks this ‘ extremely improbable' (1. c., p. 588). 
lie further says that Massee ‘gives no evidence for his opinion.’ 
It apears to me, on the contrary, that the description of tho 
Barbados fungus given by Massee exactly tallies with Went’s 
own description. I do not see what other evidence could bo 
rft)tiired. And Went (1. c., p. 588) admits having ‘ received the 
fungus from the West Indies.' I may now quote some remarks 
of my own in the Kew Bulletin (1894, p. 170): 4 It is evident 
that canes infected with “ riud fungus” are used for propaga¬ 
tion. It further appears that when this wan the case the 
resulting plants are attacked by root disease. This fact points 
to the conclusion that tho root disease and the rind disease 
are really due to one and the same organism, and that the 
ColletoMehum is only another phase of the polymorphic 
Trichosphaeria. This was indeed suggested by Mr. 0. A. 
Barber, the Superintendent of Agriculture in the Leeward 
Islands, in a private letter, December 1, 1803, as tho result of 
his observations. But the evidence was not deemed at tho 
time conclusive. The possible identity of the two diseases is 
still a matter under investigation at Kew.’ Tho Barbados 
Commission in their Report state: ‘ Tt has been finally 
decided at .Kew that Colletotnehumfalcatum, "Wont, is simply 
one phase in the life-history of Trichosphaeria Sacehari,' (Kew 
Bulletin , 1805, p. 88). This statement was based on information 
furnished to the Barbados Government but not published. A 
healthy seedling sugar-cane was inoculated witli tho spores of 
Colletotrichum falcatum, and at the end of twenty days devel¬ 
oped the Melanconiuyn-8ttige of Trichonpliaeria . This and the 
result of other experiments is still open to independent con¬ 
firmation. But the practical result was of considerable 
importance. The sugar-cane is propagated by planting * tops. 
It cannot be doubted that these were often infeHted with the 
mycelium of the * rind fungus.* Under these circumstances they 
failed to develop a healthy cane but, as is believed, exhibited 
the symptoms of * root disease.’ According to Massee’s view 
(Kew Bulletin , 1894, p. 177): ‘ The new canes and tlieii rootlets 
are attacked by the ColletotticliHui^ which, from the evidence 
at hand, appears to be nothing mox*e than a condition of the 
Trwhosphaeria modified by being more or less buried iu tho 
ground.’ 
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Using this as a working theory, the advice was given to 
take great precautions to avoid planting ‘ tops’ which were 
possibly infected by uud ch^w-c. When followed, the result 
was ‘a marked improvement.’ (Kew Built tin , 1805, p. 88). 

Went (1. t\, p. 581) gives the disease produced by Colletotric - 
hum falcatum, the name * red smut,’ apparently having regard 
to the red dUeoloiuatiorr exhibited by the interior of the affect¬ 
ed canes. But the development of a red colour, especially in the 
neighbourhood of the flbio-vasculai bundles, is probably not 
characteristic of the Coll riot nch urn but may be found in any 
diseased canes whatever the cause of the disease. 


BUD VARIATION IN THE SUGAR-CANE. 

Careful observations and exact measurements have shown 
that amongst animals and plant® no tw T o individuals arc 
exactly alike. That this is so amongst human beings and 
domestic animals is indeed a matter of common observation, 
and it is by those indisidual difleiences that we are able, for 
example, to recognise one person from another. Amongst 
plants similar differences, although not so noticeable to the non- 
critieal obsei \ er, exist nevertheless*. ‘ In evei y bed of flow ers 
or of vegetables we shall find, if we look closely, that there 
aie countless small differences, in the size, in the mode of 
growth, in the shape or colour of the leaves, in the form, 
colour, or markings of the flowers, or in the size, form, colour 
or flavour of the fruit. These differences are usually small, but 
are yet easily seen, and in their extremes are very considerable; 
and they have this important quality, that they have a 
tendency to be reproduced, and thus by careful breeding, any 
IMirticular vaiiationor group of variations can be increased to 
an enoi mous extent apparently to an> extent not incompatible 
with the life, gLovvtlu and reproduction of the plant or 
animal.’ * 

This tendency to variation, occurs amongst plants in a 
state of nature, and is very pronounced indeed in many 
cu!ti\ated plants. In particular is it to be noted in those plarrts 
which are grown on a large scale, and in widely separated coun¬ 
tries, bo that they are exposed to very varied conditions of soil, 
climate, etc. 

The sugar-cane exactly fulfils these two conditions, being 
cultivated on a very large scale and in very distant countries. 
It has been cultivated for so long that its actual origin is 
doubtful, but the available evidence points to all tire sugar- 
canes grown commercially, belonging to one species 
Saccharumojficitiarunit Linn. 


Alfred Buseel Wallace, Dartcinism, 2nd. Ed. p. 64. 
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In addition to the favouring factor* of extensive cultivation 
under varied condition-, it Ins also had the advantage of time, 
so that it is not surprising to find the sugar-cane at the present 
day represented by countless varieties differing widely from 
one another iu many characters. Habit, colour, vigour, 
resistance to drought and disease, time of flowering, time of 
ripening, sugar contents, all vary to a considerable amount. 
The constant aim of sugar-cane cultivators in every country is, 
or should be, to select those varieties which possess desirable 
characteristics to the gioatot dogieo. 

Iu actual piaetiee two methods an* known and made use of 
to obtain new varieties of plants, namely by taking advantage 
of (1) Seed or seminal variation, and (2) Hud variation. 

By the phrase 4 seed or seminal variation * expression is 
given to the fact that the seedlings of a batch raised fiom the 
same parent plant w ill differ, both from one another, and from 
their parent plants in various respects. ‘Some naturalists 
have maintained that nil variations me connected with the 
act of sexual reptodaction ; but this is certainly an error ; 
fir I* have given In anothei woik a long list of “sporting 
plants/’ as they are called li> gardeners that i-, of plants 
which have suddenly produced a single but! with anew and 
some times widely different diameter from that of the other 
buds on the same plant. These bud variations, ns they may 
be named, can bo propagated by grafts offsets, etc., and some¬ 
times by seed. They occur rarely under nature, but me far 
from rare undot culture/ 

Previous to the independent discovery by Mossis. Harrison 
and Bovell in Barbados, and J)r. Sol t wed el in Java, of the 
formation of fertile seed by the sugar-cane, the first method of 
raising new varieties was impossible, or at any rate could not 
be knowingly practised. It is quite possible that some seedlings 
may have come up in fields, and by chance have got into 
cultivation. But no organized selection of desirable plants 
from amongst a batch of seedlings, as is to-day carried on, 
could bo made. The discovery of the seed rendered this mode 
practicable ; its value w r as recognized at once, and the success 
with which the work lias been curried on may be estimated by 
the fact that in the West Indies, at any rate, ‘ seedling canes * 
have, in many localities, supplanted to a large extent the older 
varieties. In the sugar-cane Experiment Stations in Barbados 
alone there are now about six thousand seedlings under experi¬ 
mental cultivation. 

The occurrence of the phenomenon of bud variation in 
the sugar-cane, has so fur been little noticed and eveu at times 
doubted. Messrs. Jenman and Harrison, in thoir licjxtrt on 
the Agrienltuml work in the Botanic Gardens, Jirifinh Guiana , 
for the years 1808 - 5 write : - 

‘ We have no faith whatever in the suggestions often thrown 
out to select the most sacchai ine canes of any distinct variety 
for planting out, as in every stool of canes considerable 
differences invariably occur in the saccharine strength of the 
canes, due solely to differences in age and position in the stool 

* Charles Darwin, Origin of Species 6th. Ed. p. 8. 
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and other influencing conditions. We do not consider that a 
cutting from an older or otherwise favoured richer shoot is 
likely to produce a new plant of superior saccharine strength, 
and os a matter of fact all our experience disproves this oft- 
recommended idea, and we know of no analogy supporting it 
apart from seminal generation, no instance of “ bud variation ” 
having ever occurred in our long daily acquaintance in field 
and laboratory with the cane/ 

In 1897 Professor .T. B. Harrison in Ills work, on The 
Result* of Recent Scientific Researches into the Agricultural 
Impt'ovement of the Sugar-cane (p. 11.) Rays* Until recently 
this mode [bud variation] of attaining an improved variety 
of cane appeared to bo a favourite ono with the authorities at 
Kew. By “bud variety” is meant the production of a 
variety distinct from that of the parent cane by means of a 
shoot springing from an eye. Ah the search for these “ bud 
variations ” has been recommended by rucIi high authority it 
is of some interest to ascertain on what grounds the assertion 
that “ bud variation ” occurs in the sugar-cano is based. 
Neither Mr. Jeuman nor myself, during our long individual 
experiences with the scientific observation of the sugar-cane 
—experience probably as extensive as that of any other 
scientific observers—have ever seen anything resembling a 
“ bud variation ” in the case of the sugar-cane, and I think 
that we are justified in assuming that if such variation ever 
occurs it is only in exceedingly rare cases/ 

And further (p. 10.) * I do not consider that the improve¬ 
ment of the Hugar-cane by means of bud sports can be considered 
as a practical method, or one likely to repay the enormous 
amount of work necessary to search through many square 
miles of sugar-canes in search of what, at the best, must be 
of extremely rare occurrence/ 

Apparently therefore no cases of bud variation in the 
sugar-cane had been recorded from the West Indies previous to 
1897. The phenomenon had, however, been observed and taken 
practical advantage of in other countries. In December 1890, 
Mr. John Home, then Director of Porests and Botanical Gardens, 
Mauritius, in a letter to the Director of the Royal Gardens, Kew, 
published in the Kvxc Bulletin for 1891 says :— 

‘ Raising canes from seed to get improved varieties will be 
a long and tedious affair, and there will be many disappoint¬ 
ments before a really good hardy sugar-yielding variety will be 
obtained. I think it probable that more and better results will 
be obtained by good cultivation and by new varieties from 
bud-sports. Of these last we have eight or nine in Mauritius 
alone, some of them are very fine canes and they are extensively 
planted. Most of them are hardier than their parents and 
yield more sugar. They are mostly obtained from new canes 
recently introduced. The sudden change of climate, soil, and 
other circumstances cause them to be thrown off. More of 
them might be obtained if the planters were more observing 
than they are, and closely followed the cane cutters when 
cutting the canes. Thus they would range all their fields over, 
perhaps areas amounting to 1,600 acres, matching each cane 
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as it is seen cut. As things are, a uew variety is only observed 
should it clianco to spring up in an outside row.’ 

I)r. Stubbs also, in his book on the Suf/ar-auic, the 
pieface to which is dated June 30, 1807, records (p. 00) the 
following experiments earned out in Louisiana : - 

* As an illustration of bud variation, eight years ago sonic* 
stalks of cane, partly white and partly purple, were selected 
from the field of Soniut Bros., Tchoupitoulas plantation. They 
were called by them bastard canes. These stalks were taken and 
planted as follows: First row, tlio entire stalk ; second row, 
the white joints of each stalk; third row, the coloured joints 
of each stalk. At the end of the season four distinct canes, as 
far as colour could direct us, were* obtained. Types of the 
four new varieties were selected and separately planted and 
the next year wore found to be nearly pure. Selection and 
separate plantings have been made each year since. Those 
canes have been named a-* follows: First, a while cane No. 20. 
Soniat, after the owners of the plantation ; second, a light 
striped, No. 39, NicholK after the then Governor of our State ; 
third, a light purple cane, No. 01, Bird, after the then 
Commissioner of Agriculture; fourth, a datk striped, No. 05, 
Garig, after the other member of the Board of Agrioultiuo. 
The yield and analyses of these canes have been annually mode. 
They, except the white, are entirely different from any other 
cane in our collection. 

* They arc* now permanent canes in our collection, and with 
the exception of the striped varieties which have the tendency 
of all ribbon canes to vaiy under cultivation, are fairly 
permanent in their typical characteristic, viz., colour. Their 
sugar contents are fully equal to those of our home ribbon and 
purple canes, over which they have as yet no pronounced 
excellencies. They are cultivated as evidences of bud 
variation.* 

In view of the fact that uo case 1 * of bud variation in the cane, 
have, apparently, as yet been brought to notice in the West 
Indies, it is desirable to put on record two instances which have 
recently come under observation. 

The first case was forwarded to the Department of Agri¬ 
culture by the Hon. F. J. Clarke, from Kirton plantation in 
Barbados, and exhibited by Dr. Morris at a meeting of the Bar- 
Initios Agricultural Society in April 1891). Tin* specimen in 
question was a ribbon or striped cane, the ribbon being well 
pronounced on the main stem. Four successive joints had 
thrown off shoots, the first and third of which were striped 
with red like the parent cane, w'hiM the second and fourth 
were unstriped, yellow canes. Four following joints there¬ 
fore, on one cauc, bore alternately striped and unstriped shoots. 
The resulting appearance was a striped parent cane bear¬ 
ing, on the one side two striped shoots, and on the other side 
two unetriped shoots. 

In March of the following year, Mr. S. B. Kirton, proprie¬ 
tor of Arthur Seat plantation, Barbadon, observed several 
clumps (stools) of cauo showing bud variation growing in the 



hedgo-iow of a held on hi- plea .ition. This Hold wasexamiii- 
o<l with \oi,\ inton -.tint> 10 ull^. 

In the (\is(‘ dose*! ilKMl aboM il w ill bo lememberod that one 
itidi\idual cane ha<l gixoniie toshlo shoots, some of which 
wore i tripod and lonio uustiiperi. In the Vithur Heat canos 
tho \ariatum had arisen e.ulii i in tlio plant's glow th, and tho 
wholo canes, as tlie> spuing (tom iho omul, w< km itherstrip- 
od 01 not. A ringle clump di • up had a most striking apjienr- 
anco. Prom a common bn e -prang, on one side red strii)od 
canes, anil on the other side pale yellow unstriped canes. 

Tho examination of h\e clumps in which the phenomenon 
was noticed gave the follow mu figures : - 
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One of this clumps \\n* ailmutted to Mr. J. K. Box ell who 
lepoited : " Afti r caieful examination 1 am satisfied that in this 
clump of canes tlieio is a decided case of 41 sport ” or bud xaria- 
lion, as tho piece ot e.me originally planted was a bit of ribbon. 
Kiom a bud of this ribbon cam* tliie was ptoduced a white 
cane wliieh in turn produerd tiom a bud below the surface of 
the ground a ribbon cane. 

4 A curious c'leunistance in <onmetion with this case of 
bud -variation, h tho roheuiblamo of the while canos to the 
Burke seedling cane. 

* Ab you know, Mr. Webster, the manager of Arthur Seat 
when showing you the clump pronounced the canes to bo 
44 Ribbon and Burke/* and certainly the resemblance is so great, 
that had I been shown the white canos and been asked to wliat 
variety they belonged I should have suid the Burke/ 

Subsequent to these observations in Barbados, Mr. James 
Clarke of North Queensland, in a letter to Prof. J. B. Uairison 
(for a copy of which we are indebted to him) records the 
following interesting facts 

4 Regarding bud variation, I may say that the ill's! time I 
noticed this xvus in New South Wales where I lmd charge of a 
large sugar plantation. At that time tho 44 gumming ” disease 
in sugar-cane was a b its height, and the cane called Striped 
Tanna came suddenly to the front an a hardy, healthy, disease- 
insisting variety. 

‘ A few hundred-weights of this Striped Tanna cane were 
received and planted out on the plantation 1 had charge of, and 
when cutting those canes for plants at eleven months* growth, 
I noticed here and there u few thin weakly-looking stalks, 
quite yellow, and also soirm purple coloured ones without any 
stripes. Now, as I had plauted these few ewts. of striped canes 
with my own hand I knew' for certain there could be no mix¬ 
ture of varieties, and I was more convinced of this later on by 
landing a stalk from amongst the striped canes with the three 
lower joints next the ground striped like Striped Tanna and the 
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upper portion of the stalk mislriped and completely yellow. 
On seeing this I kept nil the thin yellow stalk-, and also tlit‘ 
purple ones and planted them out sepalately, and the resulting 
canes from those plants came up true to colour. 1 also planted 
the striped lower joints of the cane that was half yellow mid 
half striped, and the cuttings fiom the upper yellow portion, 
separately, and got yellow and striped canes from the respec¬ 
tive plants, according to colour of cuttings planted, 

‘When cutting Striped Singapore canes here the other 
day 1 came across what appealed to be ri^ie yellow Rappoo 
canes growing out of the middle of the Striped Singapore 
stools. At first I thought these stalks must have sprung lrom 
itappoe euttiugs planted amongst the Striped Singapore canes, 
but on closer inspection i could see at once that this was not 
the case, and that those yellow canes must be sports of the 
striped variety, for after a little iuither souicli 1 found stalks 
with purple stripes on a few of the lower joints, wliibt the 
upper half or remaining portion of the stalk was of a uniform 
yellow colour. 

‘Again, to make sure that the yellow canes growing fiom 
the centre of the Striped Singapore stool-, weietruo sports I 
dug up a whole stool of mixed canes and sliced the roots 
through the middle, so as to expose the connections of the 
different stalks. It could then at once be seen tint the striped 
canes were the parents of the yellow spoits which liad sprung 
from them.’ 

The above scattered observations may be shortly summa¬ 
rized thus: - - 

1. Bud variations occur in the sugar-cane. 

2. They have been recorded from widely separated 

countries,—Mauritius, Louisiana, West Indies, and 
Queensland. 

2. The difference betw r oens sport and mother-plant are 
often as considerable as those between recognized 
distinct varieties of the sugar-cane. 

4. Hud variation may give rise to■ 

(«) Differently coloured side shoots ou one cane. 

( b ) Differently coloured canes in one stool springing 
from the same mother plant. 

(c) A cane with some joints striped and some 

unstriped. 

5. Plants grown from cuttings of the sports tend to 

come true to colour. 

0. The cane giving rise to spoils, whenever recorded, 
lias been a striped or ribbon eano. 

That bud variation is probably not a very rare phenome¬ 
non in the sugar-cane is demonstrated by the case of Arthur 
Seat plantation. The instances mentioned from tiiat locality 
were the result of merely one afternoon’s observation, and of 
the canes along the hedge-rows of one field only. Close obser¬ 
vation, particularly at cutting time, os suggested by Mr. Horne 





would probably rebult in many more case* being brought to 
light. Whether many more instances will be brought to notice 
or not, will depend in the main on the planter. No ouo observ¬ 
er, however diligent, can closely examine a large ai*ea of canes. 
The labour of getting about, in amongst the mature eanes is too 
great in the 1 topics, and lie will be limited to those eases which 
happen to occur along the edges of a field. That this is indeed the 
case is shown by the instance of Messrs. Harrison and Jeutnan, 
who during all their long experience with, and careful observa¬ 
tion of, tlie sugar-cane, had not, at any rate up to 1897, ever 
seen a case of bud variation in the field. 

Beyond the interest which attaches to these observations 
as definitely proving the occurrence of bud variation in the 
sugar-cane there is the question of their possible economic im¬ 
portance. Pievious to the discovery of the seed of the cane, 
the use of bud variation, or sports, was recommended by the 
Royal Gardens, Kew, as a possible meaus of obtaining new and 
improved varieties of the sugar-cane. 

Dr. Morris, in exhibiting the Kirton specimen at the Barba¬ 
dos Agricultural Society, laid stress on its possible economic 
\alue. - One of his principal reasons * ho said, ‘for coming to 
the meetiug w’us to try and rouse the interest of planters and 
get them to look for specimens. If they hod a very hardy cane, 
disease-resisting, and so on, giving out sports, it was quite 
possible by cultivating a large number of'them to get a cane 
possessing qualities superior to the motlier-cane.' Again, at 
the meeting in July 1899: ‘There was a distinct value 
in these sports, as they afforded a means of obtaining a cane of 
greater merit than at present. He wished to impress on the 
Society that the production of sports w r as not a mere question 
of curiosity ; it was one of very great importance to the Society 
affecting as it did the raising of new canes.’ 

The evidence so far available tends to show that many of 
these sports possess distinct advantages over their parents. It 
will bo remembered that 'Mr. Horne says, (loc. cit.) on the result 
of his experience in Mauritius, ‘Most of them are hardier tli&n 
their parents, and yield more sugai'. Mr. J. Clarke, at the end 
of his letter, an extract from which was given above, says: * In 
conclusion 1 may say that I have also noticed that the yellow 
sj>ort8 have a tendency to grow sweeter tlian the coloured 
canes of the &ame family. On analysing purple and yellow 
sports of the Striped Tanna canes last week, the latter grown 
in the same held and under similar conditions and receiving 
exactly the same treatment as the former, showed double the 
percentage of P.0.0, S.* 

In Louisiana, on the other hand, ‘ Tbeir sugar contents are 
fully equal to those of our home ribbon and purple canes, 
over which they have as yet no pronounced excellencies/ (Dr. 
Stubbs, op. cit.) 

Having regard to the possible value of the sports recently 
obtained in Barbados, it was very desirable that they should 
be submitted to a strictly comparative test. To this end they 
have been planted out at Dodds and at Waterford plantation, in 
the same fields with other canes undergoing test, in each 
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case tho plants from the striped and nnstripcd canes arc grow¬ 
ing bide b> side. On examining them on August 13, 1901, they 
weie still too young to disphi> fuliy their mature chaiacteristios, 
but gave every indication of producing striped and white 
canes reaped i\ ely. 

In the "oming eiop season, about May 1902, they will be 
cut, flushed and analysed, and tho full results published. 


THE DISTRIBUTION OP THE CONSTITUENTS OP 
THE SUGAR-CANE IN A DEMERARA PACTORT 
AND THEIR UTILIZATION AS MANURE, 

By ISTobi. Derrr. 

The following article has for its object the tracing of the 
nitrogen and ash constituents of the sugar-cane through the 
factory and the discubsion of their possible return to the soil 
as manure. 

Before discussing the main object of thi^ paper it will be 
well to recapitulate work that has already l>eeii done on the 
composition of the asli of the sugar-cane. 

Agricultural chemists have paid considerable attention to 
tho sugar-cane, and many analyses of its a«h have been 
published ; those most often met with are sixteen analyses of 
the ash of West Indian canes made by Dr. Stenhouse. A 
cursory examination of these shows that the ash of the cane 
is not of even approximately uniform composition ; for 
example, in Stonhouso’s analyses the percentage of phosphoric 
acid varies from 2*90 to 18*01, of lime from 2*31 to 11*80, ot 
potash from 10-09 to 89*78. Analyses of canes grown iu 
Martinique made by Bonthne show a similar variation. 

A very complete account of the nitrogen and mineral 
matter removed b$ a crop of cane has been made b5 r Bond me 
as the result of work done in Martinique. Following on what 
has been said above regarding the variation in composition of 
tho asli of the cane, the actual amounts of iK)tash, lime, etc., 
removed lxave little or no general interest; the comparative 
composition of the canes proper and tho trash have a 1001*6 than 
special interest, as they may reasonably be assumed to show no 
very great variation. The mean result of the analyses of 
Bouflme showed that while the canes contained *3500 per cent, 
of ash and *0415 per cent, of nitrogen, the leaves contained 
1*G052 per cent, of ash and -1532 per cent, of nitrogen. The 
ash of the canes contained 11*70 per cent, phosphoric acid, 
9*32 per cent, lime, 18-04 per cent, potash ; that of the loaves 
containing 0*01 per cent, phosphoric acid, 7-01 per cent, lime, 
27*58 per cent, pota&h. 

Of four very complete series given by Bon&me no inconsid¬ 
erable variation in the distribution of the plant food through 
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the different p.irtb of the eiop is shown In two instances 
wlieie the leaves weighed ol pee cent, of the entire eiop they 
contained two-thirds of the nitrogen, half the phosphoric acid, 
two-thirds of the lime, and o\ er three-quarters of the potash. In 
a third ease where the leaves weighed 18 per cent, ot the enthe 
crop they contained two-lifths of the nitiouen, phosphoric add, 
and lime, and half the potash. In a fourth instance wlieie they 
weighed only U per cent, of the eutuo crop they contained 
one-third of the nitrogen and phosphoric acid, two-liftlis of the 
lime and over half the potash. 

Similar results have been obtained in Louisiana by 
Mr. R. Glenlc, as shown in the following tables taken fiom 
Dr. Stubbs' Field and Labomtory Etptrun<nth Joe fen y«n's* 

MINER U, ^l T nsTVNCEb REMOVED PER TON OK ( ANh, AND 
RETURNED TO THE CiROUND B1 THE ROOls, LMA\ Eb AND 
TOPS (WHEN TRASH IS NOT BURNED), EXPRESSED IN 
POUNDS. 
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Total removed by crop .. 2-38 

I Amount temoeU by stalke 0-88 

2-07 

1-30 

4-18 1 2*03 41*50 
2-81 0*58 12-40 

J Amount returned to soil 1-50 

0-77 

1-84 , 1-45 20-10 


With these figures as a basis of calculation it U possible 
to calculate the loss to a property where the (in souio respects) 
agriculturally criminal custom of burning the trash before 
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cutting is carried out. Valuing nilioyuj u-> 7]d. pei pound and 
allowing the trash per ton at cane to land l"70 ll>. nitrogen, tui 
estate of 1,000 aeios %io\\iu^ 80 tons ot cane to the new*, loses 
annually in nitrogen Cl,501. The ,>i idle ,il agiienlturist ai gin -s 
on the ocher hand that the can* coLin*, is nmeli cheaper. 
A planter of \eiy gieut e\peiit mt, to whom tne w liter inferred 
the question, estimated the^ 4 i\[u in hoom as 0s. pel acre, 
which over 1,000 acits conus to Z JOD, sull h a * in', a net lot* 
when trash is burned of CI,2.U. 

Attention Inis, Irom time to time, bun tailed to the Milne 
of the manures produced wilinu (he iaetory. Lock and 
New lauds iSiif/ar Loudon, Ill. <k K.N. <spon, 1SVS) touch upon 
the subject; they estimate the u-h oi the me^as-, as 5 cwt. per 
100 tous of cane, and its value a- Sv p< < cwt: the filter cake 
they estimate as 10 cm l. of dij mallei pu l ton- of cane, 
and value at £3: the sediment ui Lit loum ii ». 1 its is w »-ti- 
mated as 4 cwt. when di\\, and valued at ltd.: flic lee- or 
fc dundcr * when dry is estimated at Lilia ton, and stated to 
contain half the mineral maiLi uL the ciop and umio nitrogen ; 
it i» valued at 45ft. Accoi liiu to this estimate tlio manurial 
value of the offal of 1,000 tom- oi cane i- woitli Co. IS. 0. 

In the West Indian Ball* tin (Vol. i. p. 005) i** an estimate' 
of the value of filfcei diit as tminuie : u j- tin i -timated that 
every ton of cane worked gives 25 H at i aK k , and that 1.000 II*. 
of such cake contain* about 7 11*. niluui n ami 5 Jr*, phosphoric 
acid. It is also stated that 1,000 D>. oi -ach cake uie equal in 
nitrogen value to 100 lb. of cotton seed meal, and that it is 
worth from 1*75 to 2*00 dollars per ton. 

Boname gives dry lilt* v cake a-containing 11*70 per cent, 
albuminoids, 6*10 per cent, lime, and 0\S0i>er cent, phosphoric 
acid, the abli of the cake containing 17*60 pei cent, phosphoric 
acid and 81*56 per cent. lime. Au analysis ot* iilter cake quoted 
by Kruger in Das Zuckenrohr uml seine Knifin' gives the per¬ 
centage of nitrogen as 1*575. the cake containing 12*70 per cent, 
water. 

The writer lias been unable to ihid analyses of meguss 
ashes and distillery refubo. 

With the double object of traein n tliea-h eonsiituonts of 
the juice through the proee** of manufie*lme and intimating 
incidentally the manurial value of the ollnl. the writer made 
the analyses detailed below. They relei *olel> to ihe eanes as 
i*eceived by the factory; circumstances did not allow of any 
estimate being made of the amount or com position of the 
trash; the figures that have already been quoted give sufficient 
information on that score. The analyses vveie maih* over a crop 
of 50,000 tons of canes; (lie processes employed were dry 
double crushing and lime defecation ; no phosphoric add was 
used. Two sugars w*ere made, but, owing to an exceptionally 
low purity of part of the juice, about 50,000 gallons of first 
molasses were distilled. 

During the course of the grinding, samples of juice, megass, 

* This estlunbi U quo!ed from Dr. Stubbs 1 Louisiana cxpei haunts refer- 
ed to above. [Bin W. I. B.] 
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megass adies, filter cake, lees, etc., were systematically taken 
ami the analysis jierforniccl on the oarefully mixed sample. 
The samples of juice of course fermented, and the change in 
volume, due to this cause, introduced a small and negligible 
error: the megass preserved was that which had been dried, and 
thus completely sterilised in the on]inary loutine of laboratory 
control; the weights of juice and megass weie obtained from 
the estates’ books ; the filter cake was not weighed, but the 
average \\ eight of a cake was easily found and a tally being 
kept over a certain time of the number of pre^es filled gave 
data to estimate its weight; the lees were taken as equal in 
volume to the wash distilled, and repeated observations afforded 
material to estimate the amount of yeast sediment formed in 
the fermentation. 
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Table II. 
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In Table I are given analyses ash of various pro¬ 

ducts : in Table II the total weight in puunH* per 1.000 tuus of 
cane of the ash, nitrogen, potash, etc.; ana in Table III their 
distribution through the factory products, the quantity in the 
canes being put equal to 100. Reference to Table 1 shows 
that on this particular estate the percentage of litne in the 
canes was abnormally low, the phosphoric acid decidedly 
deficient, the potash extremely high, and the nitrogen normal; 
though not bearing directly on the main subject of this paper, 
the inference from these analyses is of such interest as to de¬ 
mand a ]>assing reference. The figures in Table 1 point, as plain¬ 
ly as a soil analysis to n great deficiency of lime and to a scarcity 
of phosphoric acid in the soil; analyses of soils from this estate 
made by the writer show a marked deficiency in lime, and in a 







less degree in phosphoiic mid. In Table 111 it is seen that 
ncail % \ tin« fc o film**, as much lime is used in the factory as enters 
a\ itIi the cane*: il Hit* ash <>l* I lie cane*- had contained 10 j>er 
cent, of lime (Bona me give* 9*82 per cent. a-, the uoriual figure) 
those iigure- would \oiy piohabl} lnve boon reversed, as it is 
likely that lo->s lime would have been required in the clarifica¬ 
tion. Of the phosphoiic aeid about one-third is recovered in 
the megass ashes and two-Iifths in the ill ter cake; about one- 
tenlli i- lostia the sugais, and less than a fifth find its way 
into tho lees. The lees contain about two-thirds of tho potash, 
and ovei one lifth is pic-cut in the megass ashes and about 
two-sevenths aie lost in the sugars. 01 the nitrogen a fifth 
is burned w ith the met as-, a little loss than a quarter being 
recovered in the llltor cuke. fully two fifths puss into the lees 
and a lifth is reeo\eiuble in the yea-*t sediment. 

The matter of nmumial \alue tliat is entirely lost to the 
soil (though the economical utilisation of the rest is problem¬ 
atical), consists ot the uitingciiin tho megass and sugars, as 
well as tin' ash of the latter, and in certain instances the 
nil logon in the flash a point already touched on. 

In the \ahntions d< taikil below the values adopted by the 
Massachusetts IXpeiiment Station 1801 have been used. Nitro¬ 
gen is \allied at 7 b/. pci pound, the price fixed for nitrogen in 
tankage: phosphoiic acid is \allied at 2b/. per pound, the value 
of this mate! hi in wood allies ; potash fs valued in the form of 
sulphate, namely 2b/. pei pound. On this basis tho 200 pounds 
nitrogen burnt per 1,000 tons of canes are worth £0. 5«., the 890 
pounds potash cai lied away w itii the sugar C9. 7#.,and the 70 
pounds of phosphoiic acid lost in the same way li«. Determi¬ 
nations of the nitiogeii in the sugars weie not made, but the 
loss hoie would be compain lively small. The total value of 
pkuit food absolutely lost within the factory may then bo 
estimated at -CIO. tto. per 1,000 ions of eano, and, taking SO tons 
of cane to the aero, the loss will bo -C4S0 per 1,000 acres. 

The next step is to estimate tho value of the materials 
which offer n possibility of reeou ry: tin w o are taken separately 
below. 

Thv itujjftt,* Uhhthn per 1,000 tons of cane, contained 1, 1301b. 
potash and 23utl>. phosphoiic acid. On the basis adopted above 
their value is Cl 1. H. 0. per 1,000 tons of cane, and £132 per 1,000 
acres; per cw t. they me worth 4s. Sd. 

The Jilin* vah obtained was 7"l tons per 1,000 tons of cane; 
it contained 200th. of nitrogen, 81011,. phosphoric acid, and 2<)ff>. 
potash; its value per 1,000 tons of euno would bo £10. 10. 0. and 
per 1,000 aeies 45315: pel* ewt. it would be worth 1#. 4tf. 

The leu* per 1000 tons of cane contained 3,1809). potash, 
41011,. nitrogen, and 12(II1>. phosphoric acid; per 1,000 tons of 
cane they would he worth £17. 2. 0, and per 1,000 acres £1,418. 

The fft a hi dope*// contained 197,11,. nitrogen per 1,000 tons 
of cane; it w ould he wort h CO. 1.0, and ]>er 1,000 acres £181. 10. 0. 

gross value of all of tlieso sources of plant food per 
1,000 tons of cane is £78. IB. 0, and per 1.000 acres £2,341. 10. 1, 
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The subject of pen manure has recently been repeatedly 
brought forward. Fn certain cases, this source of maim re is 
very important, but, as circumstances vary within wide limits, 
an estimate of its value for any particular estate is of no 
general interest. Whore the transport of cane is effected by 
steam poi\ er, no manure can be expected from this sources but 
in British Guiana and the West Indies generally, where not 
only is animal power used in transport, but many hundred 
head of live stock aie kept on the estate, a valuable’liotoiitial 
source of soil fertilisation can be looked for; many properties 
utilise this source to a certain extent, hut the systematic 
collection of the excreta of the live stock is not generally 
practised. For the purpose of completeness, data of the manure 
produced by different animals are given below; these are 
abstracted from Aikman's, Manure* and tht Principle* of 
Manuring , where full details regarding the treatment of these 
manures can be found. With these data, those interested can 
estimate the value 4 and potentialities of this source lor particu¬ 
lar instances. 

Horne* Per annum 00 to 781b. nitrogen, 420 to 1001k mineral 
matter, the latter containing in the moan about 10 per cent, 
potash, and 8 per cent, phosphoric acid, and of value about £8. 

Mule* No data regarding the value of the excrements 
voided by the mule appear to be published ; the amount will 
be less than for a horse and might be valued at £2 to £2* 10. 

Coir* Per annum 100 to 1041k nitrogen, 740 8 to 881-511). 
mineral mattei, the latter containing about 14 per cent, potash 
and 8 per cent, phosphoric acid ; value per annum about £4. 10. 

Pig* Per annum 22 to 2711). nitrogen, 100 to 28111). mineral 
matter; value per annum about <£l. 

Sheep. Per annum 15-0011). nitrogen, 00-8011). mineral mat¬ 
ter ; value 4 per annum about 12s. 

In the manufacture of Domerara crystals considerable 
quantities of phosphoric acid are used ; the factory from which 
these data were obtained wuh making refining crystals and 
used no phosphoric acid. Data on this point were kindly 
supplied from an adjacent factory working practically identical 
canes. There were used per 1,000 tons of cane 82811). commercial 
phosphoric acid; thin equivalent to about 1851k phosphoric 
acid as P a 0 3 and is of value as manure about 28#, or say £42 
per 1,000 acres. Analyses of the filter cake and final woiasses 
of this factory were made with the view of determining the 
distribution of the added phosphoric acid. lt> was found that 
the ash of the filter cake contained 10*00 percent, phosphoric 
acid, and of the final molasses 7*14 per cent. Comparison with 
Table I shows that the added phosphoric acid was not present 
in the iilter cake, but found its way into the Ices; in making 
Demerara crystals, phosphoric acid is added to the clarified 
juice till of slight acid reaction ; a soluble superphosphate of 
lime is probably formed which remains in solution ip the juice. 

The question that next arises is the economical return 
to the soil of the plant food removed in the crop; the 
loss in nitrogen due to binning the trash has already been 
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touched on; the connexion of trash banks with the presence of 
moth-borer and fungoid disease lies without the province of 
this pa]>er. 

The application of the filter cake offers no difficulty; it 
occurs naturally in a form readily and easily handled. 

Many planters affirm that the application of megass ashes 
causes a growth of grass, and for this reason do not apply 
them although they are rich in both potash and phosphoric 
acid. It should be mentioned too that the whole of the megass 
ashes are not available; a large proportion of clinker which, 
without preliminary treatment to reduce it to powder would 
be valueless, is formed; the powdery ash which is taken from 
the flues and falls through the fire bars is however in a state 
readily applied, and provided it does not too much promote 
the growth of grass offers no obstacle to its use. The composi¬ 
tion of megass ashes must be very similar to those produced oil 
'burning trash; the latter procedliro is generally believed to 
produce a healthy and vigorous • spring * and the application 
of megass ashes containing a store of readily available plant 
food should act in tin* same way. 

Mention has lieeu mode above of the yeast deposit; thin 
source of nitrogen does not appear to be generally touched 
upon and requires some explanation. Ju the factory from which 
these data were obtained, the formentation was almost invaria¬ 
bly performed by the agency of a highly ceil i eprodueti vo yeast; 
nearly every vat fermented was covered with a thick layer of a 
spongy mass of yeast cells; on an average it was estimated 
that for every 100 gallons of wash fermented, there were pro¬ 
duced 2*5 gallons of yeast, estimated by volume ; per gallon of 
yeast there were I'M lb. of solid matter of which *100 lb. 
was nitrogen, the dry matter containing 13*70 per eeut. of 
nitrogen ; there is then here contained a source of a JiighJy 
concentrated organic nitrogenous manioc; in general practice, 
no attempt is made to collect it, but it is allowed to run to 
waste. The yeast might bo collected as it is, and applied in its 
natural state, or it might be passed through a filter press and 
formed into cakes containing any 50 per cent, to 00 por cent, of 
water when it would contain about 0 per cent, of nitrogen; 
from data obtained per 1,000 gallons of wash, about 50 H>. of 
pressed yeast would result, and from 1,000 acres about 20 tons. 

The material which offers the greatest difficulty, u ith regard 
to economical treatment, i~ the lee* or distilling refuse; as 
every one living in the vicinity of a sugar plantation knows, 
the lees become at times a acriou* nuisance. The following 
schemes suggest themselves as possible methods tor their 
utilisation 

1. The concentration of the lees to small bulk and utilisa¬ 
tion as manure. 

2. The destructive distillation of the concentrated lee-., 
the collection, of the products of distillation and incineration 
of the residue to obtain the potash salts. 

8. Irrigation of the cane fields with the lees. 

4. Precipitation with lime and collection of the proeipitai- 
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ed phosphate and nitrogenous matter and utilisation as 
manure. 

5. Bacterial treatment. 

0. Collection of tliu lee© iu ponds and subsequent excava¬ 
tion and application of 1 lees mud’ as mumiic. 

7. Disposal oi loos as cattle food. 

The concentration of the lees to a density oj I*25 would 
mean the evaporation of DO per cent, of the weigh! of the lees ; 
to do this evaporation, there would bo requited a multiple 
evaporator of modern and economical design ; an estate of 
2,000 acres growing say 80 tons of cane per aeio would di-til 
1,500 gallons of wash per hour ; to concentrate the leos, a triple 
evaporator of not less than 2,500 square feet heating surface 
would be necessary. Although there may bo some few factories 
which eould supply steam to peiforni this extra evaporation 
without biu uiug extraneous fuel, there arc few, if any proprie¬ 
tors, who would allow the initial capital co^l. Besides, tie 
\iscid material which results would not in itself he in a form 
suited for manuring, and the sealing in the evaporator would bo 
enormous. 

In licet lactones the lees I tom the* beet spu it distilleries, 
known as ‘ \masse 1 oi ‘selmmpe 1 is sometimes evaporated to 
dryness and destructively distilled in closed retorts. In the 
distillate arc obtained li iinctliylamiuc, methyl alcohol and 
ammonia ; the residue in the retorts is treated to obtain the 
potash salts. The question of fuel exjxmse at once prevents the 
application of such a scheme in a West Indian factory. On an 
estate in Dcmerara a number of years ago a system of lees iiri- 
gation was put on trial: the trial was never completed, as, un¬ 
fortunately, the distillery was burneddowuand the estate aban¬ 
doned as a separate concern. This method ol dis[>osul appear 
one of the most rational ; as i- well knowu, liquid manuring 
whenever practicable is the most efficacious form. 

With regard to liquid manuring, the great objection is 
the bulk of material to bo dealt with, so that moans to collect 
the valuable* constituents are naturally looked for. Lees, 
when allowed to settle, give a coivddei able deposit, and, when 
treated with lime, give a copious precipitate. It was found by 
direct experiment that, to completely precipitate 1,000 gallons 
of Jeob, 15011). of commercial temper limo were necessary ; on 
1,000 acres, tins would moan from 05 to 70 tous of lime. Vfter 
treatment with lime, lees that originally contained "OKMflj. 
nitrogen per gallon, now contained ‘0040tf!h. per gallon, showing 
that about W) per cent, ot the nitrogen was piecipitated. On 
filtration a sludge m volume about 15 pei cent, of the loos 
treated was obtained ; the precipitated matter when 
dry contained 3*82 per cent, of uitrogen. The treatment 
of lees in this way would require no oxjionsive outlay, the 
sludge obtained might housed direct or passed through filter 
pi esses and formed into a solid cake. The sludge filters easily, 
and, wlion dry, forms a dirty grey easily pulverised material; 
the cakes would hold about 50 per cent, of water and would 
contain about H) per cent, nitrogen: per 1,000 acres 180 tons 
move or less of such cake would be obtained. of value for tho 



nitioM'ii aloniMit €li<). lliis mclliud of tivntiiu'iit would still 
l(>nvi‘ tin* potash to mil to waste*. 

Tl«* baWou.tl (u-ilmold of levs, coudil* ml its sowjup*, need 
nut In* tliscu-sitl lu*u>: ll»* |iii.c(‘ss i» still in «li<> ooutiowrsinl 
sltiffc, and at I)"s< uulj tlouN villi tlu* disposal aiul uot tlio 

utilisation ol „ 

U | ncsent in the \Wi Indies the method ol treating the 
lees is to inn them into n i>om 1 01 i>lin<l trench ; this pond 
w hieh in time Incomes a muss oi soft Much mini i- in some 
cases < I 1114 out mid the mud applied to the cane Helds; very 
amit loss in diainage omus, and the handling of so bulky a 
matter is uneconomical. 

Tne utilisation oi* lees as eittle food need not be consider¬ 
ed in tlte absence of an> mai Ltd fortheii disposal. 

Theiv 1 cumins to lie consideied the manures produced by 
the live stock. Wherevei possible, the slock should be stalled at 
night and tiieii e\.eieiiien 1 '* systematically collected. Generally 
*p( a king lliis souue of mamne is not neglected, but not so com¬ 
plete a use is made as is possible. Tlu* ti cut men t of pen or stall 
11 mmm is too laige a subject to be touched on here and refer¬ 
ence should be marie to any good treatise on agriculluial eheinis- 
ti>. 

Since tlmaitide was wiitten, a paper on the treatment of 
burnt ale" fioni whisky drdilleiies has appeared.* The prob¬ 
lem discussed by the author is siibstaiiti'dly the same as that 
touched 011 in the latter part of this paper. It is further 
stntid that ‘burnt ale’ is not injurious to vegetation, 
and its disposal as mamne is s| lotigly advocated : treatment 
with lime in the pioportion of 50 lh. per 1,000 gallons, and col¬ 
lection of the piccipitnte, is brought forward ns a means of 
disposal: in gcticial h burnt ale’ is 1 idler than lees in phos¬ 
phates, poorer in potash, and contains about the same amount 
of nitiogen. 

In conclusion, 1 would remark that the figures brought 
forward above deal onlv with one particular plantation; 
on another estates growing canes with an ash of different 
composition, very difTeient liguies might be obtained ; but, as 
tending to show that a sugar estate might be made a self- 
mnuuimg system, independent of the aid of extraneous 
in mures, the 4 composition of the ash is I mum tm ini. 


PLANTING AND CROP SEASONS OP SUGAR-CANE 
IN THE WEST INDIES. 

The planting and reaping (crop) seasons of the sugar-cane, 
iu common with thu*e of mast other cultivated plants, are 
controlled largely by conditions of soil and climate. Throughout 
such a huge area as the West Indies, including in this term 
all the British Colonics from Jamaica to British Guiana, these 
conditions naturally vary very considerably. They sorue- 


Jatops Hentliick. Journal of tin Sort* fy of Chemical Industry. May 
SI, lttll. 



times vary in different portions of the same island, pat tieuhu - 
ly of Jamaica. As canes ate fteipicnt l.v sent hom one Colony 
to another it is important to know the gcneinl planting 
season for each Colon>. To this end a eiieular lei ter was 
issued requesting a short account of the planting and crop 
seasons iu the various islands and British Guiana. Ex¬ 
tracts from the replies received are gi\eu below. The name 
of the person supplying the information is gi\en in each ease 
in brackets. At the conclusion of the article the sectored 
items of information are summarized in a genetal table for 
more ready comparison. 


Ftanlintf SettHou. 


J \MAICA. 


Parish. 

Part of the 
Island. 

District. 

Planting Season. 

1 Westmoreland 

South-west, 

Savanna-la- 

August to May. 



Mar. 

Trelavnicy 

North. 

Duncans. 

October to 




Janua rv. 

fit, James 

North-w est. 

Little Ilivcr. 

December to 


Houlh-w est. 


January. 

St. Thomas- . 

Momnt Hay. 

Seiitember to 

in-the-East. 


November. 

Clarendon 

South 

(1m pelt oil, 

July to August. 


(middle) 

(northern pa it 



of parish.) 


Clarendon 

South. 

Vere, 

j July to August. 



(southern part 

No\ember to 

_ 


of parish.) 

| January. 

Crop Smtton, 

i 

1 Parish. 

Part of the 
Island. 

DWiict. 

Crop Season, 

Westmoreland 

South-west 

Sa vanna-la- 

November to 

Trelawney 


Mar. 

May. 

North. 

Duneans. 

January to June. 

St. JarneH 

North-west 

Little River. 

January to July. 

St. Thomas- ... 

South-west 

Morant Bay. 

January to May. 

in-the-East. 



Clarendon 

South 

Chapelton, 

January to May. 


(middle) 

(northern part 

Clarendon 


of parish.) 


South. 

Vere, 

January to May. 



(southern part 


4 

of parwh.) 

i 
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Note#. -In the Savanua-la-M.u 1 district 4 planting is carried 
on all the year lound except June and July, but fall planting 
is more certain than spring planting. Fall planting allows 
fifteen mouths for the canes before crop time.’ 

In Little River district, "canes art* ra tootled for over with 
h little supplying yearly ; but any planting would bo clone in 
December to January to got tho light rains which come in 
December to February.’ 

Tn Morant Bay district • plants put in in September to 
November arc all advanced and cover tho ground by Mart'll 
when a spell of dry weather is expected.’ 

In tho Uhapcltou district tho ‘ plants arc well established 
before the heavy rains come on : if planted later they might be 
too small and likely to be injured by the rains/ 

in Clarendon 4 all our canes are allowed twelve months’ 
growth at least before cutting/ 

(J. BARCLAY.) 


British Guianv. 


Planting Newton. 

4 Canos are planted here at different times according to tlio 
seasons; probably the lx»st time to replant is during tho May 
mid June grinding, as then it is possible to give the plant canes 
fourteen to sixteen mouths’ growth. But much planting is 
doue in December ami January, where it ha, not been feasible 
oi convenient to plant in the middle of the yeai/ 

Crop Season. 

‘ In one part of the Colony or another, estates aro nearly 
always working. There are, however, two main crop Reasons, 
one chiving the early part of the year, nay principally in May 
and June, and a longer one towards the end of the year in 
September, October, November, and December/ 

tJ. B. Harrwon.) 


Trinidad. 


Planting Svanon. 

fc The season for planting commences after the August rains 
have ceased rind continues tinougli to December, or until the 
crop season eommeiuos in January or February, This period 
employs estate hands during the time a large proportion of 
them arc not required for cane cutting and factory work/ 4 



Crop Season. 

‘The crop season 4 lasts from Jaimaiy to May/ During this 
time ‘the field opeiaticms aie at their minimum and available 
field labour is employed chiefly for supplying and weeding. 
Sometimes the crop season extends to the month of June and 
seldom terminates until the rains enforce a stoppage owing to 
the difficulty of field transit/ 

Notes .—‘Canes planted in the season from September to 
I )ecember will be cut in the harvest season of the second year 
following, Le. if canes are planted in September 1001 they will 
be harvested in the crop season January bo May 1908; and if 
cut say in March, will then be fifteen months old. 

‘The planting and supplying of fields goes on however at 
any season when it is found possible to employ the field hands 
economically at such work/ 

(J. II. Haht.) 


St. Yinchnt. 

Planting Season. 

‘The best months for planting sugar-canes in HI. Vincent 

are: 

(a) October, on Hcoiiae soil. 

( b ) December, on Clayey soil/ 

Crop Season. 

‘March, April and May/ 

(11. PoWKTJ,.) 


St. Lucia. 


l-iocality. 

Planting Season. 

Crop Season, 

“ Grand Onl-de-Sae ” 
“ Roseau ” 

'• Vieuxfort ” 

“ Dennory " 

October to January. . 
October to Deeemljer 
October to December 
February to May ... 

January to May. 
January to May. 
January to May. 
February to May. 


Remarks. 

t October is generally considered the best month for plant¬ 
ing, even by the Deunery managers, who plant in crop time in 
order to secure good plants, and avoid throwing land out of 
cultivation. (G. S. Hupbon). 






Barbados. 


Planting Staton. 

‘ Tlie planting season usually commences about the middle 
<>i November and continues to the end of January of the next 
year, hi homo few instances canes are planted as early as 
October and also as late as February, but the greater portion 
of the planting N done between the beginning of December and 
the middle of the Janiuuy following/ 

Crop Staton. 

‘The commencement of the eiop season depends to a gieat 
extent on the weather conditions, but as a general rule the 
crops are begun about the middle of February and are finished 
about the end of June. The estates in tlie low-lying districts 
finishing about a foitniglit earlier/ (J. R. Bovkll)* 


Antigua. 


Planting Seaton. 

• I would suggest that December to February be taken as 
the average planting season for sugar-cane/ (F. WArTs). 

‘Beginning of December to the end ot March,’ at Belvidere 
(late district). (A. Spooner). 

4 Beginning of November to the end of February at Mont¬ 
pelier (limestone district.)* (A. Spooner.) 

Crop Seaton. 

4 The reaping period varies according to the season, being 
]>articularly iulluenced by the rainfall. In an early season 
reaping would begin in Lire first week in February, in a late 
ouo it may not begin until three or four weeks later. The time 
of finishing reaping will vary too from the end of June to the 
end of July/ (F. Watts). 

•At Belvidere, middle of February to middle ol June/ 
(V. Spooner). 

4 At Montpelier (limestone), the middle of January* to tlie 
end of May/ (A. Spooner). 


St. Kitts. 


Planting Staton. 

# fc The planting of sugar-cane in St. Kitts is usually begun 
during October and is continued up to and during March, the 
greatest activity in thi« direction being during the months of 
December and January. Mountain lands are usually planted 
later than others so that the canes may be growing vigorously 
during the arrowing season (October and November), and in 
this way the arrowing of the cane is to some extent prevented.’ 



Crop StithOH* 

•Reaping is usually begun in Deeembn, bid, owing in 
abuurmal causes, such as disease, or cuius luu ing been allowed 
to stand over from the previous crop, it is sometimes begun in 
November. It lasts, on large estates, without inter! option until 
June; March is considoml the host, month for pioducing Migar, 
the juice being usually of a higliei density during that month. 1 
(\\ r . Ll t nt). 


Montskuka'i. 

Plant iny SfUsoH. 

' For lands below tltiO feit elevation horn (htuber to 
December. For mountain laud* (above 000 loot elevation) Irom 
February to April/ 

Crop Sea non. 

‘From February to June/ (A. J. Joui>an\) 


CiKNKItAli SPMWAUY. 


ILOCALITY. 

I’ljAXTINt, hh’ VSON 

(’KOI* SKVMIN. 

JamaLea : 

Soiltll-WObt ... 
North 

North- 1 west ... 
South-west ... 
South (middle) 

August to May 
October to January .. 
December to January 
Septr. to November... 
July to August 

Xo\ ember to May. 
January to June. 
January to July. 
January to Ma>. 
January to May. 

South 

1 July to August 
t November to Janry. 

Jnmiury to May.] 

British Guiana .. 

| May and June 
and 

[ December and Jany. 

I May and June 1 1 
and 1 

I Septr. to Deer. 

Trinidad 

August to Deceniber 
or later ... 

January to May. 

St. Vincent 

/ October (Scoria* soiH 

1 December (Clay soil) 

j March to May. 

St. Lucia 

Barbados ... 

Antigua 
' St. Kitts 

October to January ... 
Decomber and January 
November to March... 
October to Marcli 

January to May. 
February to June. 
January to July. 
December to June. 

Montserrat 

i 

October to Deceniber 
(high lands) 
February to April 
(low lauds) 

February to June. 
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SOUR-GRASS. 

( A ndl'OpOfJon p<llUHUH n Willd.) 

Tho glass commonl\ known ns "soui-giass' 01 ‘Barbados 
sour-gmsh' iu many parts of the West, Indies, K Andropogon 
jxrtusns, Willd. a native of India. The 4 sour-grass 1 of 
Jamaica, which fonus the excellent 4 low bite'pastuie in the 
low-l>ing parts of the island, is a perfectly distinct mass. 
PuHjxtliun conjugatum, Hem, a native of the West indies 
whence it lias been introduced into many tiepical and sub¬ 
tropical countries. The present aitiele deals only with the 
Barbados sour-gia^s, A ndropogon perianal. 

The genus A ndropogon, to which this grans belongs, is one 
of the largest genera in the family of grasses, mid contains 
some 180 species, distributed almost all over the world but 
(‘specially abundant in warm count lies. Amongst other grasses 
of economic interest belonging to this gem us may bo mentioned, 
klms-khub gmss, A . 'Hjitarronus, Linn ; lemon grass, A. 
Ncho< nanthm*, Linn.; cilronella grass, A. Nurdun, Linn.. The 
(«uiiu‘a-corns and millets aie by some authorities included in 
the genus A ndropogon (in the Mib-gonus SorgJunn\ By other 
authors Sorghum is made into an independent genus. 

A ndropogon jHrtuHHH has recently been described by Sir 
J. I). Hooker in Vol. V of Tiimen’s Flora oj Ceylon. A com¬ 
parison, by Mr. J. it. Bovell and the writer, of his description 
with typical fresh plants has revealed no important points of 
difference between Ceylon and Barbados specimens. Sir J. I), 
Hooker queries it as an annual in Ceylon; however that may 
be there is no doubt about its perennial character in the West 
indies. 

The following description is practically that of the Flora 
°J Ceylon, with such minor alterations as were required ; 

Perennial: lhizome, slender, creeping; stem 1 - Ift. erect 
or ascending, slender, leafy upwards, simple oi spaiingly 
branched, nodes occasionally bearded, upper internodes 
filiform; leaves narrow\ lower short, and ciowded at the base 
of the stem, all narrowly linear, up to a foot long and J in. 
broad, flat, tips of upper capillary, glabrous, or sparsely 
cilia te, margin scabei ulous, base rounded, upper nheaths long 
but shorter than the internodes, terete, lower shorter com¬ 
pressed, mouth hardly auricled, ligule a short ciliolate 
membrane: spikes 8-14 subdigitately racemed, sessile or 
K)wer shortly peduncled, 1— 2 in. long, slender sub-erect, 
flexuous.rhaclus filiform fragile, and pedicels villous with 
white hairs ; spikelets l in. long, longer than the internodes, 
oblong lanceolate, pale callus villously boarded with long hairs; 
sessile spikelet fem, glume I. obtuse or minutely truncate, 

1 •?i5 r * C i? r tf ce ? UK -i ll&uall y with a large deep pit about the 
middle, .)—9 veined siwirsely liairy towards the base, margins 
narrowly incurved, subspinulosely ciliate; II. lanceolate, 
acuminate, tip exserted beyond I„ obscurely keeled above the 
middle, glabrous or dilate, 8 veined; III. shorter, linear 
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Barbados Sour-gbass. 

{Andropogon perhmia, WUlcL) 

1. Whole plant (reduced). 2. Infloresence. 8. Group of spikelets. 
4. Fertile and sterile flowers* 
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oblong, obtuse, vcinloss : IV. the narrow colourless base of the 
slender subgentieulato awn, which is \ - ; in. long, and 
slightly rough ; palea <); pod killed spikelots like the female : 
but narrower, pedicel more than hall as long as the sessile 
spikolet; glume I. acute, very laroly pitted. 

Sir J. Hooker records the grass as occurring in ‘all warm 
countries of the Old World extending to the Medilciranean/ 

The value of this grass has long been recognised in various 
parts of tho woild. Puthioin his Fodder plant* of Nortlurn 
India says: - ‘This grass, which is met with all over the plains 
of Northern India, is universally esteemed as a good fodder 
grass, both for glazing and stacking. In Australia also it is 
highly valued, being logardod as one of tho best grasses to stmul 
long (bought*, while it will bear any amount of feeding. It ib 
useful also ab a wintei grass if the weather is not too seme.’ 

In Watt's Dictionary of the Economic Product* of India , 
Vol. L, p. 219, Dr. Stewart is quoted as follows : 

•It is eonsideied excellent fodder for bullocks, etc , and foi 
horses when green/ While Mr. Coldstream of Hissar, adds : 
•Good foi stacking, will remain for 12 or PI yeais ; much 
stacked at the Hissar farm. Ls especially grazed by buffaloes,' 

Dr. Voelckoriu Improvement of Indian A(/ricuffnr< (1890), 
p. 178, speaks of the same glass ab follows : - 

• Unless where distant forests are eoncernod, or whore 
“ reserves ” aie sufficiently largo to permit of grazing, I am in 
favour of grass being cut and removed ratlior than of its being fed 
off by stock. At rnlJi Jcllche (near Clianga Hauga) tho people 
pay one rupee for tho privilege of cutting and l amoving one 
liead-load of grabs each day during one month. Vt the Eta wall 
reserve " the grass is cut by a contractor, and is sold on the 
spot for | anna per iiead-load of about 10011).; this U sold at 
2 annas* in the village, and the price in Oawnpore is 0 annas. 
The grass is principally “palwa” (Andropoyon pcitnsus) 
a good feeding glass/ 

In tho Flora of Ceylon it is reported as being ‘an excellent 
fodder grass, gieon or dry/ 

The history of its introduction into the West Indies does 
not appear to he known. Mnycock in hi** Flora liarhadtnsi* 
published in 1880, records it ns J ndrofjoyon unynnlijoliu *, 
with ‘ narrow leaved sour-giass * as one of its vernacular 
names, but makes no observations as to iU origin. Whenever 
fhst brought to Barbados the grass 1ms now become* thotougli- 
ly established and forms pastures many acres in extent. It is 
of especial value inasmuch as it tlnivcs on dry, exposed 
limestone hills, imsuited for cane cultivation, but which make 
valuable grazing land 1 * for the estate cattle. 

The following account of sour-grass in Bn rluidos was 
conti ibuted by Mr. J. R. Bovell to the Kcw Built tin for 1805: 

6 Tim“sour-grass” is the chief fodder grass of this-island, 
where it is cultivated almost to the exclusion of all others. In 
the driest districts and on the most exposed places this hardy 
and excellent fodder plant, which grows from 18 inches to 2 
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feet high, seems to thrive and 1 >c at home, furnishing, at the 
time of the jcar when other fodder is scarce, food for the 
animal employed on the sugar estates. If cut shoitly aftei 
it Hotels, just as the fruit is setting, it forms valuable food 
forlxoises, cattle and mules, who then seem to eat it with 
lelish ; but if it is allowed to get ovcr-iipe the stems become 
Laid and unpalatable, the animals then only eating the leaves 
and tender parts unless it is chaffed up and given them witli 
the addition of oil-cake and molasses. [( N piopagatcd by root 
cuttings, the cuttings being placed iu holes about 1 foot apai t 
each way, when it soon spreads, coveting the whole surface 
of the land. It goos on ratooniug for many years, giving two, 
and sometimes three, cuttings annually The >ield vaties 
with the soil, rainfall, and manurial treatment, but the 
average yield, without manure, may be set dow li from 5 to 7 
tons per acre per annum ; with the application of manure the 
yield is greatly increased, an acre then giving from 10 to 12 
tons of fodder yearly. Until recently an aero of fairly good 
uumanurod sour-grass was worth £3 foi the firbt cuttiug ami 
<£2 for tho bocoiul, tho purchaser paying cost of cutting and 
loading. Lately, however, owing to tho dcpvorittUon. of tho 
value of land, duo to the fall in the price of sugar, an acre 
of sour-grass may bo purchased for from £2 to £1 per acre 
for tho two t ut tings. 1 

Tho refreshing appearance of the Baibados pastures 
attracts very general notice, and several efforts have been 
made to introduce Barbados sour-grass into some of tlio other 
islands. Mr. C. A. Barber, in a paper on the Antigua grasses, 
published in the *Supplement to the Leeward Islands Gazette, 
October, 1801, notes the existence of sour-grass in various 
localities iu Antigua, and recommends that more care should 
be paid to it. Describing the appearance of the grass, he 
says : -‘Fields of tho grans after rain remind me, by their frosh 
green colour, more than anything else in the tropics of the 
English meadows.’ 


lie also records its successful introduction into Novis by 
the noil. Joseph Briggs who ‘has sown some large liclds iu 
Nevis with sour-grn«>s. Thesoarc on a light volcanic soil. 
The grass is protected by being fenced in so that diffoiont 
parts may be fed to the cattle at different times. The piimaiy 
difficulty with regard to the taste of the grass was got ovei 
by simply turning the cattle iuto the enclosed fields. The 
Nevis cattle when 1 last saw them weie thriving veiy well on 
it.’ 


Some years ago the Rev. G, Branch introduced soul grass 
on his estate at ‘Points Saline’ in Gj enada. The estate is 
situated on the sea coast at the south cud of the island in 
probably the driest locality in Grenada. The grass thrives 
there very well, and Mr. Branch regards it as a valuable Fodder 
grass for his stock. In 1806 Mr. G. Whitfield Smith planted 
sour-grass at Bellevue estate, in the same island, but on the 
windward side, at an elevation of i,(J0U feet, in deep red soil. 
He reports that the plants lived for sonic time, but were weak 
and sickly and apparently not suited to those conditions. The 
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plant ib now growing abundantly and doing well at various 
localities in Grenada. 

With regard to otlior West Indian islands, the grass does 
not appeal* to be of any economic importance in Ttiuidad, ns 
it ib uot mentioned in either of Mr. Monden's pipers on 
4 Trinidad Grasses’ in Yol. ii. of the Fioceodings of the Tiini- 
dad Agricultural Society. 

A patch of the grass is re}>oi ted to have established itself 
at ‘ The Port,’ Tobago, and it is also said to occur at Olveston 
estate, Montserrat In Bn rbados the grn ss foi nib In rge pastures, 
on which cattle are sueeesbfull.v raised. 

Beyond its value as green fodder, it is a good gi a«s for 
making hay. The weight of hay obtained from a given 
quantity of the green grass is very high, as is seen by com¬ 
paring the percentage ot water iu sour-grass with thatiu four 
other common pasture grasses in Antigua. These results were 
obtained by Mr. P. Watts, and published in the Kuo Bulletin 
for 1896 : - 



Percentage 

of 

llay. 

Percentage 

of 

Wntei 

Andivpogonpertimib (Sour-grass)... 

«0 

10 

Chloris barbata 

35 

65 

Andropogoncarkoum (Hay grass) 
Panieum prostmtum 

30 

70 

(Cent, per cent, grass) 

21 

79 

Panioum colonum (Bice grass) .. 

18 

82 


Mr. Watts also made a chemical analysis of the hay and from the 
figures so obtained calculated the composition of the iresli 
grass: 


Chemical Analysis of Sour-grass. 


Water 

Componition 

of 

Hoy. 

... 10*02 

Cmipomliun 

of 

Fft nil Uftttft. 
10*55 

A*h. « ... ... 

... 5*50 

3*30 

Nitrogen (total) 

.. 0*808 

0*181 

Crude protein 

.. 5*05 

3*03 

Albuminoid nitrogen ... 

... 0*70 

0*120 

True protein... 

... 4*878 

2*626 

Fibre . 

.. 29*75 

17*85 

Nitrogen, Free Extract 

... 87*71 

22*62 

Fat ... ... ... 

... 2*075 

1*245 
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INSECTIVOROUS BIRDS. 

Throughout the West Indies an enormous amouut of 
damage is annually done to crops as the result of insect 
attacks. In Antigua crops such as green-dressings, cassava, corn 
and sweet potato, are often almost entirely eaten up by cater¬ 
pillars. In Barbados the sweet potato, and green-dressings 
arc, occasionally, similarly oaten off. In St. Vincent, at cortain 
seasons of the year, the arrowroot industry is threatened with 
extermination owing to the armies of caterpillars which attack 
the plant. The damage done by this pest culminated this year 
in the eating up of between two and throe thousand acres of 
arrowroot. In St. Kitts grasshoppers liavo recently been a 
serious pest. 

No one reason can be assigned as the cause of the present 
state of affairs, but in all probability the introduction of the 
mongoose into many of the West Indian islands has 
been an important factor. The mongoose is eommouly looked 
upon as being responsible for the apparent recent diminution 
in the numbers of some birds and lizards in various localities in 
the West Indies; in particular, arc ground-nesting birds sub¬ 
ject to its attack. Lizards and many birds are iusect eaters 
and tiny diminution in their numbers would probably result in 
an increased abundance of the creatures on which they nor¬ 
mally feed. 

Ah indicative of the connection between the mongoose and 
insect plagues, the present condition of Barbados, Antigua 
and Montserrat affords an interesting object lesson. The 
general conditions, climatic and otherwise, of these three 
islands are fairly similar and they grow practically the same 
crops, yet Antigua abounds in insect pests whilst Barbados 
and Montserrat arc comparatively free. In Montserrat the 
mongoose has apparently never been introduced, lizards are 
extremely abundant and insect pests unimi>ortunt. Antigua 
is overrun with mongoose, as also by insect pests. Previous 
to the introduction of the mongoose, birds and lizards are 
stated to have beeu numoroiiH, amongst the former being the 
‘quail* or * bob-white * ((Mhy.r Virginia nun) a ground-nesting 
bird. With the diminution in numbers of the birds and 
lizards, the insect pests have increased. In Barbados the 
mongoose is moderately abundant. The island is on the whole 
comparatively free from insect attack. Sweet potato and 
green dressings having it is true suffered this year, but 
the damage done is much less severe than in Antigua. The 
important point of difference seems to be the presence in 
Barbados of the ‘ black bird *—a distinctly insectivorous bird, 
which, owing to its nesting in trees, is safe from the mongoose. 

In general two methods of dealing with such insect pests 
are ]>ossible. In the first place we may attack the pest direct¬ 
ly, catching, or poisoning the mature insect, collecting the 
eggs, or adopting such other methods as appear suitable, taking 
into question the life-history of the pest and local circumstan¬ 
ces. On the other hand we may attack it indirectly, by pro¬ 
tecting and fostering, if possible, its native enemies, or, if ne- 
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ooshary by introducing enemies, or probable enemies, from 
other localities. 

In tin* ease of insects the introduction of insectixorous 
birds is one of thoiomedies most commonly suggested, and at 
times adopted. \Vhen successful this method is doubtless the 
best possible, constituting a permanent, natural remedy. On 
the other band the introduction of the wrong bird may cause 
muchmoie damage and expense to the community than the 
pest it was employe*! to eradicate and lor this reason it seems 
well to bring together here the experience of other countries on 
this important point. 

The question of tho introduction of foreign insectivorous 
birds into the West Indies was recently brought forward owing 
to the plague of grasshoppers in St. Kitts. Tho damage done 
by these insects in that island can bo clearly realized from 
the following nummary of a report by Mr. Luut, tho Curator 
of the St. Kitts Botanic Station. He states that: ‘ The preva¬ 
lence of grasshoppers in Sb. Kitts has been more noticeable 
during the present year [1000] than during former years. 
Some planters have taken measures to protect themselves 
against the depredations of these insects by employing 
children to collect them, and as many as iifty or sixty thousand 
have boon caught in a week on one estate. Tin* price paid was 
at first one penny per hundred, but this was afterxvnrds 
reduced by half on account of the enormous numbers which 
were caught. 


‘ They are found in large numbers in all the cultivated 
parts of the island, but are most abundant on cane lands, in 
some cases the greater part of a field had to be replanted on 
account of the damage caused by them.’ 

Besides attacking tho canes ho says that they alHO eat 
the young shoots of green dressings etc., so that a Hold liatl 
sometimes to be replanted several times. 


The Went India Committee suggested to tho Colonial Office 
that; it might be advisable to consider the question of the 
introduction of the Indian myna, aud that an inquiry bo 
made into the habits of the bird with a view to finding out 
whether it woiild be suitable for tho purpose. 


This suggestion of the West India Committee was referred 
to Mr. R. W. Oates, author of Thv Hmin of India, and to I)r. 
1 • Sclator, F.R.S., Secretary to tho Zoological Society of 
London. The correspondence was also forwarded to tho 
Department of Agriculture for the West Indies. In » 
letter of December 17, 1000, to the Colonial Office, 

uj re v ewe<l ^ ll ' sports of the damage committed ill 

•Kd.fcw by (he pest, indicated the action alieady taken by 
the Department in the matter, aud iu regard to the proposal 
to introduce the Indian myna said:— 


1 would advise extreme caution in taking action in this 
direction. The late Sir Edward Newton, K.C.M.G., Lieut. 
Oorernor of Jamaica informed mo that this, or a closely allied 
bird, had been introduced some years ago into Mauritius and it 
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had proved almost as great a pest as the English spa 1 row in 
the United States, or the rabbit in Australia. Tt had driveu 
away the smaller and moio interesting birds, and was regarded 
as aitogethoi an undesirable and useless introduction. 

4 1 doubt whethei any bird could be so useful at St. Kifcta 
a* the common blackbird ol'Baibados. This 1 am informed 
by Mr. Maxwell Lofroy, is useful in destroying caterpillars on 
sweet potato and other crops, and it might be tried to destroy, 
at least, the grasshoppers in the wingless stage/ 

The replies received from Mr. Oates and Dr. Selater are 
ghou in full below :~ 


Mr, Eikjuu H r . Oalttu to Sir Charles E . Bernard* India 
Ojfite , London, 

1, Carlton Gardens, 
Ealing, W. 

November 29. 1900. 

Dear Sir Olmlies, 

I am very ghui to be able to give you some information 
on this subject. The talking mynas (Mulabctidw) are I think, 
almost entiiely frugivorous and would not do for the purpose 
you mention. 

Tliero are certain mynas in India, however, which are 
extremely common, easily enught, hardy and living almost 
entirely on ground-insects, such aa locusts and graflshoppers. 
I w’as too much pressed for space in my book on Indian birds 
to make much reference to habits, food, etc. I think the 
following species would thrive woll in the West Indie-,, and if 
they did not clear the country of grasshoppers, they would 
do much towards it. 

No. 544, vol. 1. p. f>88 Tnu< nuchus pagoda rum f the 
Black-lieaded Myna. 

No. 519, vol. 1. ]>. 587 Acridotherrs tristis , the Com¬ 
mon Myna. 

No. 551, vol. 1. p. 588 Acridotlures ginginanus , the 
Bank Myna. 

No. 555, vol. 1. p. 512 Nlunto pastor contra, the Pied 
Myna. 

These four species are veiy widely distributed in India and 
could be caught in large numbers at a small cost. They would, 
1 think, stand the voyage well, and they would thrive in any 
tropical part of the world. 

I do not think any species of starling proper would thrive 
in the tropics. The Indian mynas are the* birds required in the 
West Indies. Mr. Prank Finn of the Indian Museum, Calcutta, 
would, I am sure, greatly interest himself in this matter and 
would have the birds caught and despatched by ship under the 
eai*e of competent men. The experiment should not cost much. 

I am, &c.. 

(Sgd.) EUGENE W. OATES. 
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Dr. P. L. Scluter, Secretary Zoological Society of London, 
to the rndir-Sccntary of State for the Colonics. 

Zoological Society of London, 
December 12,1000. 

Sit, 

In fmtlier reply to your letter of November 27, (30,087/1000) 
I beg leave to inform you that lia\ ing considered the subject 
of Mi. Abpinnll'b letter and consulted other members of the 
Society on tho question, I have the following remarks on it 
to ofler to Mr. Socretary Ohamborlain 

As a geneial rule naturalists of the present day ate 
opposed to advising the introduction of animals from foreign 
pat ts into other countries, because they disturb the * balance 
of nature ’ and are more likely to do harm than good. Notori¬ 
ous examples of this fact are the ' rabbit-pests,' in Australia 
and New Zealand, aud the ‘ English-sparrow plague’ in North 
America. At the same time there may be exceptions to the 
rale. 

The Indian Starling alluded to, in Mr. Aspinall’a letter is 
probably the Indian Mynah (Acridotherea triatia ) of India, 
which was successfully introduced, in the last century, into the 
islands of Bourbon and Mauritius, and still exists there, it is 
said, in large numbers. By somo authorities this bird is stated 
to have been of great benefit to the agriculturists in these 
islands, on account of it destroying the grasshoppers. Other 
author ities however do not speak so favourably of it. I there¬ 
fore venture to recommend that, before taking any practical 
steps in the matter, advice should be sought from the Colonial 
authorities in Mauritius, and their views ascertained on the 
subject. 

Another authority which it might be well to refer to on 
this subject, is the Board of Agriculture of the United States, 
under the control of Dr. C. Hart Memarn, who has had great 
experience with locusts and grasshoppers. 

I have, &c., 

(Sgd.) P. L. SOLATElt, 
Secretary. 

Acting upon the advice of Dr. Sclatcr, the Colonial Office 
instituted inquiries in the United States and Mauritius, with 
the following results: — 

Lord Pauneefote, to the Marquia of Lanadowne, K.O. 

Washington, 

February 12,1001. 

My Loiri, 

I have the honour to report that, in accordance with the 
instructions contained in your Lordship’s despatch No. 3 of the 
4th. ultimo, I addressed a note to the United States Secretary 
of State, requesting his good offices to obtain from Dr. O. Hart 
Merriam of the United States Department of Agriculture, an 
expression of his opinion as to the advisability of introducing 
the Indian starling into St Kitts, for the purpose of combating 
the grasshopper pest in that island. 
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I have now the honour to transmit a copy of a letter ad¬ 
dressed to Mr. Hay by Dr Merriain embodying his views on 
the subject from which it appears that the contemplated 
measure is not to be recommended on account of certain 
habits of the bird. 

I have requested Mr. Hay to convey to Dr. Merriain my 
thanks for the information contained in this letter. 

I have Arc., 

(Sgd.) PADNOEFOTR. 

Dr. C. Hart Merriam , United States Department of Agriculture, 
to The Hon'ble John Hay , Secretary of State. 

United States Department of Agriculture, 
Biological Survey, 

Febiuary 1, 1901. 

Sir, 

In reply to your letter of January 30, respecting the pro¬ 
posed introduction of the Indian starling on the island of St. 
Kitts, as a means of combating the grasshopper pest, I beg to 
submit the following. 

The miua (sometimes spelled mynah) or Indian starling has 
not been introduced into this country, but has been introduced, 
and is now abundant in the Hawaiian Islands. Jt feeds on 
insects and fruit and is consequently both beneficial and in 
jurious. At Honolulu it is in very bad repute, and its intro 
duction is universally regretted. It is a very noisy bird and 
thousands are said to congregate in the evening to roost in the 
palms and other trees where their inharmonious cries prove a 
source of much annoyance. They drive pigeons out from 
their houses and destroy the eggs and young of both domes¬ 
ticated and wild birds. This is the worst charge against them 
and it is one of considerable weight An eminent ornithologist 
believes that the extermination of some of the interesting 
native birds of the Hawaiian Mantis is attributable to the 
nest-plunderiug habits and groat abundance of the miua birds. 
From accounts it appears that the species multiplies rapidly 
like the English sparrow and that there is great danger of its 
becoming an overwhelming pest. 

As a general rule, it is unsafe to introduce exotic birds or 
mammals into a new region except in the case of the larger 
species which can be held in check if necessary. It is much 
better to encourage the increase of native species which already 
prey upon injurious insects. The introduction of turkeys and 
Guinea fowl, on the other hand, is a perfectly safe measure, and 
has the advantage that these birds are themselves of much 
value for food. They are among the most efficient destroyers 
of grasshoppers, and owing to their large size consume vast 
numbers of these insects. Regretting my inability to give you 
more information on this point. 

, I remain &c. 

(Sgd,) 0. HART MERRIAM, 
Chief, Biological Survey. 
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Mr. Daruty de Graudpre, Superintendent of the Museum 
of Maurctius, leported on the cfleet of the inti culm t ion ofthe 
fc maltin’ 01 Indian stailing, (-In uJoIIh u*fi is/#s) upon ngi ieul 
tiual conditions in Maiuitius and ‘is a ineasuie foi dostio>ing 
locust w III tile <MU1S0 of his lenglh> icpoit, he <|uote^ many 
oldei account i of the great damage <lono to loeusls in the island 
and of the oftoits made to destioy them, and in eoneludon 
says: — 

‘Y^e believe that we lane suffhiently ptoved that the 
martin has cleared Maun tins horn the svwums of locusts and 
lias greatly i*edueed the nnmhei of all othei injects to such a 
}>oint that Bory de St. Vincent could w i ite in 1801: They ha\ e 
mined “the entomological fauna ot the island.’ 

‘That biulis veiy piocious to agiicultuic and should de¬ 
serve to be protected and intioduced into all count lies that aie 
liable to the same scourge as that which devastated oui island 
in the last centmy. 

‘It may be objected that martins eat many hints and 
aie a cause of trouble to pigeon houses wheio they try to get 
enhance, bieaking eggs and killing young pigeons in order 
to lay theii eggs during the months of September to Pehruniy, 
but we think that those little iiijuiie^ are ot small unpot tunc c 
when com pa led with the impoitant and valuable scr\ices 
they render to agriculture.’ 

M. Grandpre’s repott is thmefoie distinctly favourable to 
tliebird. On fcheothoi lumd,M. P. Roiume, I)ii eeioi of the MLn lion 
Agionomique of the same island, in his annual lcqaat for 1808-1) 
al-o discusses the question of insectivorous birds, and his 
remarks on the martin may l>e briefly sunimai iseil thus : 4 The 
martin enjoys a false reputation iib an insectivenous biicl ; it is 
rather graminivorous and fiugivorous than mseethorous. 
When feeding its young it certainly does kill some locusts, but 
also small lizards and other animnlb, themsehos insect eaters,’ 
Tie cjuoteb the late M. Raoul to the effect that the myna is 
frugivorous by instilled, giaminhorous bj taste, and only 
insectivorous from sheer necessity/ 

In the Colonial Report on St. Helena foi 1000 p. 10, the 
following passage occurs: - k A few Indian mynas, let loose a 
couple of years ago, have multiplied to a great extent, and the 
farmers toll me that they arc' in constant attendance on the 
cattle, freeing them from tiekb. The birds do a little damage 
in fruit gardens, but they compensate' for this by the numhei 
of insects they destroy. The importation of othei insocti\otou<* 
birds has not been attended with success." 

Briefly to review* the above experiences \\ e find : 4 \ t 
Honolulu the myna is in vety bad icpute, and its introduction 
ii universally regretted.’ In Mauiitius according to one 
observer it ‘ is very precious to agiicuituie’ and its introduc¬ 
tion into a locust-ridden eountiy is recommended. At the 
same time the damage done by the bird to the fruit and 
pigeons demands notice. In the same island aecoiding to tlie 
second observe! quotedit enjoyb a false leputation as an 
insectivorous bird’ being ‘ graminivorous and frugivorous 
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rather than insectivoions/ In St. Helena the biuls do a little 
damage but compensate for this by the number of injects they 
destroy/ 

The evidence on the w hole seems against the bird. Tlio 
leportfLom the Hawaiian L&lands is distinctly adverse; the 
favourable opinion ofM. (Iiandpre in Mauritius is evidently 
not shared by M. Bona me ; <md in St. Helena a coitnin amount 
of damage is refolded to mar an otheiwise tavo.irable 
account. 

The history of the introduction of some other iusectivorous 
birds is very similar. Reference need only be made here to the 
English sparrow in America, Now Zealand, Australia, Bermu¬ 
das and other localities, and the English starling in Western 
Australia, and Tasmania. 

The natural conclusion to draw fiom these facts seems to 
be that the introduction of an insectivorous bird from a distant 
country is to be looked upon as a last resort. An insectivorous 
bird, however rrseful in its native country, is very likely to 
become a nuisance when introduced into a new laud. In the 
absence of its natural enemies, and under perhaps veiy good 
conditions, it may increase with great rapidity and possibly, 
ehangiug its habits, feed almost exclusively on fruit and grain 
instead of on insects 

Attempts should rat her be made 4 to encourage the in¬ 
crease of native species which already prey on injurious 
insects,’ or, if there are none, to introduce a bird of well-known 
habits from a place whore its conditions of life are very similar 
to those under which it will have to live ; or whore it is pro¬ 
bably exposed to the same or \ cry similar enemies. 

To put the matter shortly, it would apparently be veiy 
inadvisable to introduce a bird, like the myna, from the East 
into the West Indies, until it has-been demon stinted that there 
is no West Indian bird suitable for the purpose. 

In Barbados one of the llr&t birds to draw attention to 
itself is the 6 blackbird 1 (Quintain* mowurotf/noO, a glossy 
black bird, with a strong beak, about the size of an 
Euglihh blackbird. It is constantly to be scon on vegetable 
grounds, gardens, etc., catching and eating insects. The 
same bird is recorded fiom Jamaica, where it is known as the 
1 tinkling graekle/ 

In Barbados, recently, the sweet potato hab been subject to 
the attack of the 4 sweet potato worm/ the cat ei pillar of 
Pi'otopawe cinguhtia , and in a leport of a visit to an infested 
area, Mr. H. M. Lefroy say** 4 Large numbeis of “blackbirds” 
may be seen in the Holds ; two of which were shot nud dissected. 
The stomach of one contained only remains of potato worms, 
and the stomach of the other contained parts of the potato 
worms and of two other insects/ 

The Department recommended the introduction of this bird 
into St. Kitts, aud accordingly birds were shipped from 
Barbados to that island. 
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Concerning their import Mr. Luufc reports as follows 

- Four consignments of Barbados blackbirds have been 
received here from the Imperial Detriment of Agriculture: 
15 birds were advised on the February 1 List, 10 on the March 
18 Inst, 31 on the April 1 last, and 211 on the May 14 
last, making a total advised of 118 birds. Some of the birds 
died during the ]>asflftge, but 1 am unable to give the exact 
numbers as no record was kept during my absence. Tlio first 
consignment was divided between Pond, Noedamust and 
Estridges estates; the second lot was distributed between 
Wiliets, Molyneux, Fountain, Estridges, Pond and Needsmust 
Estates, and Springfield House ; the third lot between Needs- 
must and College estates, and tho last lot between West 
Farm, and Fountain estates, and tho Botanic Station. 

‘ From the last consignment Mr. Dobridge, of West Farm 
estate, recehed six birds which lie intended forNbvis. 

* The birds distributed show an inclination to congregate 
in numbers at one spot, as at Brighton estate only two birds 
were loosed, and very shortly three others made their appear¬ 
ance. 

h It is interesting to note that some six years ago twenty 
one blackbirds were introduced from Barbados by the Hou'blc 
E. G. Todd of Buckleys at his own cost; two pairs migrated to 
Camp estate, Mr. W. Berridge took cave of these, and they 
have steadily increased in numbers, and tho community now 
numbers some twenty-six birds. 

* Obsen arions as to the habits of the birds have been made, 
at the Botanic Station, and at Brighton estate. They 
have been seen to attack and destroy grasshoppei a. in some 
cnse9 catching them during flight, whilst in captivity they eat 
grasshoppers greedily.’ 

From what Mr. Lunt states, confirmed by the experience 
of planters, the birds are admirably adapted for the object iu 
view, and they are not likely to disturb the balance of life in 
the island. 

With such a useful bird as tho Barbados blackbird 
immediately to hand, and whoso iniroducf ion Is not likely to 
l>e attended by any great damage in the future, it seems very 
undesirable to seek further, and introduce perhaps such a bird 
as the myna, which, whatever value it may be at the first, will, 
judging by the experience of other countries; become a serious 
pest in the near future. 
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NOTE ON THE FORMATION OF CANE-STJGAR 
IN THE SUGAR-CANE. 

Iiy WILLIAM (r. FKRHSMVN, Y.IU ms, K.L.S., 

Technical Assistant to the Imperial Department of Agriculture 
for the West Indies. 

Cane-sugar is a substance which occurs in nature in many 
plants, and some of those plants which contain it to a large 
degiee, and uio adapted to culti\ation, June become of great 
economic importance. At the present day, the two plants 
most extensively mown for tlio cane-sugar they contain are, 
as everyone is awaio, the sugai-umo ami the sugiu-bcoi. The 
one object ot the plantei ot eitliei is to pioduce the gieatest 
possible auioinit of cane-sugar per acte, and oil this account, 
if for no other, it is of inteiost to draw attention to the pre¬ 
sent state of out knowledge concerning the foimation of cane- 
hiigai in plants. This subject has been piev iously dealt w itli,* 
but since 181)1 a gieat deal of woik 1ms been done and the 
views then held consideiably modified. The comment in this 
paper, # Yet it is remarkable how little has been done to 
thoroughly investigate the life-histoiy ot the sugar-cane and to 
asceitain the most favourable conditions for the formation ot 
cane-sugar in its tissues' is almost equally true of the present 
day. In the present article an attempt will be made to give a 
brief general account of the formation of sugars and related 
substauecs in plants and the uses to which they are put, so far 
as vve know at the present day, and to apply this general 
knowledge to the case of the sugar-cane. 

Tlu 1 juice expressed from a ripe sugar-cane contains dis¬ 
solved in it a number of substances, the most important ol 
which arc cane-sugar (or sucrose) and glucose. Many plants 
contain very little sugar in their tissues and in these vve usually 
find starch. Others again ai e like the sugar-beet, which contains 
largo quantities ot starch in its leaves but stores up cane-sugar 
in its roots. The very extended observations w hich have beeu 
made, show that the majority of plants form starch or some 
kind of sugar. The first question to answer is: How comes this 
sugar or starch, as the case may Ik 1 , in the tissues of the plant V 
To solve this question satisfactorily, it is necessary to know 
something of the chemical composition ot sugars and starches. 

CHHMKAI PO VlPOSITION OF STOARb AND bTAR( HE8. 

Starch and the various sugars belong to a largo group of 
substances know n as caibohydrates. The significance of the 
technical word -carbohydrates— may be realised from the fol 
lowing comparison. Water is not a simple chemical substance, 
that is to say, it can be broken up into still simpler bodies, ami 
we find that by suitable means the liquid, water, can be split up 
into two gases, oxygen and hydrogen. Moreover, in a giv eu 
quantity of water, the volume of the hydrogen is double that 


"Pioduoblou ot cane-sugar fn the sugai-oan?. Keiv Bulletin p.35. 
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of the oxygen. Jn chemical terms this is expressed by saying 
that one molecule of water contains two atoms of hydrogen 
and one of oxygen. Using the ordinary chemical symbols 
can denote tlio composition of water by tho formula II 2 0— 
hydrogen two atoms, oxygon one*. Similarlv cm bon dioxide, 
or carbonic anhydride can bo expressed by tho syml>ol <J 
tlic olemont carbon itself being represented by C. Wo get 
therefore : - 


Carbon. 

. . . (' 

carbon alone. 

Uuvbou dioxide . 

. ... CO, 

f carbon one atom, 
(.oxygen -two atoms. 

\Vutev. 

. iijO 

j hydrogen—two atoms, 
loxygen— one atom. 


Exact chemical analysis of the sugars and starches lias resulted 
in chemists assigning to them the following formulae : — 


("carbon (J atoms. 

Starch. L\ H v 0 O, or hydrogen - 10 atoms. 

[oxygon—5 atoms. 

j carbon—0 atoms. 

Glucose . C tt H ia O, or hydrogen--12 atoms. 

I oxygen— 0 atoms. 

(carbon—12 atoms. 

Cane-sugar 1 . C xs H a8 x or^ hydrogen—22 atoms. 

or Sucrose J I oxygon—11 atoms. 


Examining these formuhe more closely, we see that starch con¬ 
tains six atoms of carbon, ten atoms of hydrogen and five atoms 
of oxygen. But ten atoms of hydrogen and five atoms of oxygen 
combined together would mako five molecules of water, *o that 
starch apparently contains six atoms of carbon united witli five 
mohxatlos of water. Similarly glucose contains six atoms of 
carbon united to six molecules of water ; and cane-sugar, twelve 
atoms of carbon united to eleven molecules of water. All 
these three bullies tliereforo consist essentially of carbon, 
hydrogen and oxygon united together, the two latter elements 
being present iu the same proportion as they are in water. This 
relationship is conveniently expressed by the term carbohydrate. 

The sugar-cane, as indeed any other plant, (with the 
exception of parasites, receive^ usually no carbohydrates in its 
food. When glowing in the ground it tttkos up, by its roots, 
water with substances such as nitrates, phosphates, potash and 
lime in solution, and if this were all the food it obtained it 
would be impossible for tho plant to form carbohydrates. 
Whence then does a plant obtain its carbohydrates ? We shall 
see that plants manufacture carbohydrates from tho carbon 
dioxide contained in the air, and the water which they take up 
by their roots. # This process is carried on by the piotoplasin - 
the actual liviug substance of the plant—contained in the 
leaf, in the presence of sunlight and the green colouring matter 
of plants. The step 0 by which these facts have been demon- 
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stfiaLori ithi'V be best followed by hi icily ti.icing the historical 
development ot oiti know 1 odge uii 1 lie subject.' 

roiixi vi ion or i aiuiohv dh xtms in plant*-. 

A- 1m back as 1(>70, tlie Llalmu botanist Malpighi put lor- 
wuid the Mew that tlie loaves aie of gieat importance m 
elabointing Local material. Vbcmt 1727, Stephen Hales, K.R.S., 
an English eleigv man, dcmond rated that plants derive a great 
fleal of* their substance fioin the an. In 1772 the English 
chemist l , iic*stle> (the discoverer ol oxygen), observed that gi ecu 
plants took up cm bon dioxide fioni the air, and gave out 
oxygen. Ingen-llous*, (an Austrian physician who also prac¬ 
tised in London) showed, in 177W, the great im]K>itauco of sun¬ 
light, pointing out that gieen shoot'- and leaves only exhale 
oxygen in sunlight or blight da> light. In 1801 the Swiss 
chemist Theocloie de Saussuie made the xeiy impel hint obser¬ 
vation that dm mg the pioeess of taking in cmi bon dioxide and 
giving oulox>mn, plants ineioased in weight. 

The tlueo woikers Piiestley. Ingen-iiouss and de Saussure, 
between the yeais 1772 and 1801, established : - 

1. That the green pait-of plants take in carbon dioxide 
tiom the air and give out oxyyen 

2. That tliey onlv do this m sunlight. 

3. That this process is accompanied by an increase in the 
xv eight of the plant. 

The establishment ol the fact that the carbon dioxide is 
taken in by the green pails of plants -the leaves in particular 
—did away with the older view which Malpighi hlmiod, 
that tlie iootb took up carbon dioxide, which then tiavolled 
up the stem to the leav cs. 

These facts repiosent piaetienlly all that was accmatoly 
known with reiuml to this subject at the beginning of the 
Nineteenth ( , enlui>. To understand mote easily later develop¬ 
ments it is necessatj to digress for a while to the eonsideuition 
of the internal stmctuie of a leaf, because the next notable 
advances weic due piimarily to microscopical observation*. 

smut tithe or lmxvls 

A typical loaf consists of an expanded thin plate of tissue, 
supported and spread out to the air and light on a framework 
of leaf veins. The 1 complex notwoik of the vein-, is readily 
seen in a k skeleton leaf/ They penetiato to every pait of tlie 
leaf and coming together at the base join on finally to tlie woody 
tissue of the stem. 

The work of manufacturing plant food goes on in tlie baft 
tissue of the leaf. The veiiib, in addition to supporting this 
tissue, are tlio channels whereby water with minerals in 

For uianj of tlie hlstoiiuil facts the following works have been con¬ 
sulted and made use of without detailed rcietenco 

Sachs. History oj Hof am/. Eng. Turns. Io l X). 

Vines. S. Vhyaiuloyy oj Plait it* 
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solution is brought up to the loaves from the roots, and 
the material elaborated in the leaf' earned away to other 
parts of the plant. By cutting an extremely thin slice of a 
leaf, and examining it under the microscope it is found that 
the soft parts of the leaf consist of a more or loss spongy mass 
of cellb, which contain large numbers of small, often oval, green 
bodies to which the colour of an ordinary leaf is due. These 
green bodies are the chlorophyll granules. They are made up 
of protoplasm (the living substance of the plant), and per¬ 
meated by an oily colouring substance—chlorophyll or leaf- 
given. The upper and lower side of the leaf are covered by a 
layer of cells usually coutaiuing no chlorophyll, hut penetrated 
by minute openings—the leaf pores or stomata—by means of 
which air can pass into the inner cells of the plant. 

The bodies of importance to us now ai*e the chlorophyll 
granules. 

FORMATION OF STARCH IN CHLOROPHYLL GRANULES. 

The famous German botanist Hugo vou Mold was en¬ 
gaged about 1870 in some investigations as to the nature of 
chlorophyll granules, and lie showed that they contained 
starch grains. He also observed that the starch grain was not 
an original part of the chlorophyll body, but was a later de¬ 
velopment hi it. Other botanists confirmed his observations, 
but no explanation was offered of the connection between 
chlorophyll body and starch grain until Sachs took up the 
question, which he treated in his usual masterly manner. 

Julius von Sachs, Professor of botany at Wtlrzburg, was 
investigating the conditions which regulated the decomposition 
of carbon dioxide in green plants, and the fact that no decom¬ 
position took place in the absence of chlorophyll led him to 
investigate the structure of the chlorophyll granule. After very 
careful experiments he demonstrated that the presence of 
starch grains in chlorophyll bodies dependent upon exposure 
to light. The facts proved so far may be summarized thus 

1. Green plants can decompose carbon dioxide. 

2. They only do this in sunlight. 

8. Tho power of decomposing carbon doxklo depends on the 
presence of clilorciphyll. 

. 4. Starch is formed in connection with chlorophyll granules. 

5. Starch is only formed in chlorophyll granule* after 
exposure to sunlight. 

Thus it is seen that the conditions under which the chloro¬ 
phyll granules decompose carbon dioxide are identical with 
those under which they form starch. Sachs therefore con¬ 
cluded that the formation of starch and the decomposition of 
carbon dioxide are directly connected. If this view is correct 
it should follow that normally growing green plants, exposed 
to light but in an atmosphere containing no carbon dioxide, 
cannot fonu starch. Experiments made to settle tins question 
by two other workers conclusively showed that under these 
conditions no starch is formed in the chlorophyll granule. 
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FURTHER HISTORY OF STARCH IN THE PLANT. 

So far wo have established tliatgrocu plants undnr the action 
of sunlight and in the presence of carbon dioxide, can form 
starch grains in their chlorophyll grannies, it remains now 
to determine what becomes of this starch and to what pur¬ 
poses it is put by the plant. It is easy to show that the 
leaves of mauy plants, such as a hibiscus or a tobacco plant 
growing under ordinary conditions contain abundance of start h 
iu the afternoon of a sunny day. After say twelve or twenty- 
four hours subsequent exposure to darkness they have no 
&tarch in their lea\os. A simple experiment to piovo this is to 
remove one half of a leaf which has been exposed to tlio suu, 
leaving tlio other half on the plant. Test the cut olfpaitfor 
starch,and if present iu abundance put the whole plant in 
complete darkness for twenty-four hours. Thou cut oil the 
half leaf loft on the plaut. This in most plants will be found 
to contain no stai ch. We have learnt already that uo bosh 
starch 11 is fanned in leaves whilst in darkness, but tlio leal has 
apparently used up w liat starch it had. Now, starch is not 
easily dissolved; it forms a paste, but it does not leally go into 
solution, and in plants onl\ substances actually in solution can 
pass from one cell to another. The starch in the expeliiuent 
above must either have been used up in the cell in which it 
wa-> formed or altered into some soluble substance and carried 
away to another part of the plant. 

As the result of much research, into the details of which it 
is not essential to enter here, the follow ing \ iew of the forma¬ 
tion aud subsequent fate of starch in the plant came to be put 
foiwvard. Starch grains aro formed in the chlorophyll bodies 
in the leaves of growing plants exposed to the light aud to an 
atmosphere containing caibon dioxide. The lattei substance 
being broken up, the carbon retained by the plaut, and the 
oxygen given out. The amount of staich formed increases 
during exposure to light and decreases duiing exposuio to 
darkness. Sachs considered that in any given cell of the 
leaf two independent processes went on. Firstly, the for¬ 
mation of starch, which only took place duiing day-light; 
and secondly, tlio fuitlier solution of tbo starch and its Mihse- 
queut transference to othei parts of the plant, lie coiwidmd 
that these two \ucrosses went on simultaneously, and tlmt 
starch accumulated in the leaf cells dm ing tin* day because 
more was formed than could be eanied away. To quote 
Sachs' own words on this point:* ‘The staicli aiisiug in the 
chlorophyll by assimilation is continually being dissolved in 
the light, as well as iu the daik, and conveyed into other part', 
of the plant. During vigorous assimilation its accumulation 
in the chlorophyll predominates: in continuous daiknoss or 
feeble illumination, on the other hand, the solution and trans¬ 
location of the starch prevails and it is this which renders it 
]>osbible to deprive the chlorophyll granules of staicli for 
experiment purposes/ __ 

M To do this boil the portion of leat m water tor about two minutes. 
Place In alcohol until all the green colour is extracted, aud then immerse in 
weak Iodine solution. It starch ibprebent the leaf becomes ot a dark greenibh 
blue colour. 

* Sachs. The Phyxioloyy of Pla n tb (English tx ansldtion) p, 318. 




Dr. Weber, one of Sachs' assistants, conducted experiments 
to determine the actual amount of starch formed during the 
day and carried ofT during the night. One of the plants which 
he experimented upon was the common sim-ilowrr, from winch 
he got the following result-. : 

Grammes + 
of starch. 

Gain per s<|uaio metre 14, of leaf in 10 hours of 

the day. . ... 0*11 

Gain per square motie per hour ... 0*014 

Loss per square metre of leaf in 10 hours of 

the right .. ... 0*01 

Loss per sqiuuc metre per hour ... 0*061 


On Sachs’ view that the loss of starch from the leaf goes 
on through both day and night, the gain during tlio day 
represents not the total amount of starch formed, but only the 
excess beyond w hat the plant can remove from the leaf. The 
actual amount of starch formed per hour of the day can there¬ 
fore be obtained by adding together the gain during tin* day 
and the loss during the night. The experiment quoted indicated 
that 1*878 grammes of starch were formed in every square* 
metre of tko leaf per hour of daylight. 

Two important points remain to be discussed with regard 
to Sachs’ theory. 

1. Is starch actually the tirst product of the activity of 
the chlorophyll granule? 

2. Does all the carbohydrate material manufactured in the 
leaf pass through the form of starch ? 


It xx ill bo more convenient here lo deal with the second 
question first. In 181)8 an epoch marking paper appeared by 
Messrs. Horace T. Brown, F.R.S., and G. II. Morris Ph. 1).. 
entitled A contribution to the chcniixt ry and phyxioloyy of 
fotiitfjc left re*. The results now to be brought forward aie 
based on their work. Amongst other questions, Brown and 
Morris re-investigated the increase and decrease in weight in a 
sun-tlower leaf during day and night. Their figures are vci\\ 
similar to those obtained b 4 \ Sachs. It will he remembered that 
Sachs considered that the whole of the increase during the day 
was due to starch: this Brown and Moms inquired into. 
They were able, by utilising better chemical methods than 
Sachs had at his command, to show that the actual increase in 
amount of starch might he very small, whilst the leaf increased 
considerably in weight. Tlius, in one experiment they obtained 
0 718 grammes as the gain in one square metre of sun-’fiowor leaf 
per hour. But duriug this same time the increase in starch in 
one Mature metre of tlie leaf was only 0*12 grammes. If there- 
tore they say (ioc. cit. p. 088) * Sachs view is correct, that all 
the nsMUuIaled products path through the form of stnn-li, the 


+ One grfinime=15 , 4 grains sS8U gwrames-l oz. Avoirdupois. 

^One raelre-39 J7 Inches. 1 sq. rnetre=l - I96 sq. yards, 

* Ti a nacnUom, ot flu Chemical Hct My of London, Vol. Ixlii, pp. 604—677. 



formation ami dissolution of that substance must lake place at 
a most astonishing into." 

Not only too must the formation and dissolution take place 
at this extraordinary rate, but they must bo going on together, 
and in one and the same loaf cell we must suppose the 
building up and dissolving of starch grains to be taking place 
simultaneously. This is in itself a sufficiently serious theoreti¬ 
cal objection to demand a i e-investigation of the question. 
The research which was carried out was a very exhaustive one, 
and a general resume 4 of the results is all that can be attempted 
here. 

SOME POINTS ESTABLISHED BY MESSRS. H. T. BROWN AND 
Cr. U. MORRIS. 

1. By means of a series of experiments conducted on the 
leaves of Troixttohou majus, the ‘nasturtium’ or * Indian 
cress’ of gardens, they demonstrated that a sugar was formed 
before starch as a result of the activity of the chlorophyll 
granules. They further indicated that this sugar was cane- 
sugar. 

That a sugar was possibly formed previously to starch 
had indeed been suggested by Sachs himself. On page 318 of 
his Physiology he says, quoting from an earlier paper:-‘If 
after all, I regard the starch in the cell as one of the first pro¬ 
ducts of assimilation, it is not therefore to be said that carbon 
dioxide and water unite foithwith to form molecules of stal'd! 

within the chlorophyll substances, oxygen being evolved. 

I am now [1803] strongly inclined to assume that both in the 
assimilating chlorophyll corpuscles and in the uou-assimilating 
starch corpuscles, the material for the formation of starch con¬ 
sist^ of sugar.’ 

2. They also showed the presence in the leaf cells of a 
ferment known as diastase, which has the power of acting on 
starch, converting it into a sugar called maltose Diastase 
had been previously known, for instance it is formed in con¬ 
siderable quantities in the barley grain drning its germination, 
and by its action the starch, stored up in the grain and of no 
immediate use to the plant as a food, is converted into the 
sugar maltose, which being soluble can be carried to any part 
of the young barley plant and used. Similarly, diastase occurs? 
in a sprouting potato. In fact, it is commonly found whcie- 
ever starch has to rendered soluble, aud the impoitant point 
to notice here is that it was shown to be present in the leaf 
cells. 

3. Diastase is formed more abundantly in leaf cells during 
the night, when they are not assimilating, than during the 
day. 


As a general result of their work the following is a possi¬ 
ble explanation of what goes on in the loaf. 

Cane-sugar is the first product of the activity of the 
chlorophyll granules , and is the starting point of all the later 
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changes taking place in the loaf. The cells of the leaf require 
a certain amount of food for their breathing and other pro¬ 
cesses, and probably use up some of the cane-sugar as it is 
formed. Some more of tho cane-sugar may be carried away 
immediately to other parts of the plant. It is possible there¬ 
fore to conceive a leaf cell which forms just as much cane- 
sugar as it can cither use itself or get rid of immediately. If 
however, assimilation is very active more eano-bugar may be 
formed than can bo got rid of at the moment, and cane-sugar 
will then tend to accumulate in the cell. Under these condi¬ 
tions tho chlorophyll granules commence to form ntaivh, from 
tho previously made cane-sugar, and lo store if up as a 
temporai'ii rtsnve* 

This foimation and local storing up of starch continues 
to goon whilst assimilation is very active, with tho result that 
at tho end of a sunshiny day the leal colls may be packed with 
starch giains. 

During the night, assimilation entirely stops, and the plant 
for bitch food material as ib required for its breathing and 
other processes will piobably soon use up the amount of cane- 
sugar available. This failing, it draws on the temporaly 
‘ bank reserve’ of starch, conveiting it by means of the ferment 
diastase, into the soluble sugar maltose, which can readily be 
carried about to any part of tho plant, whiNt starch cannot. 
Part of the starch therefore which is temporarily stored np 
dining the day, will be used up for the life processes of the 
plant during the night. What is not so used is generally also 
carried away from tho leaf and btoied up, as a more permanent 
reserve, in some other part of the plant, as in tubers, bulbs, 
rhizomes, seeds, etc. The form which the reserve of carbohydrate 
matter takes varies in different plants. For instance in the 
potato tuber, it is starch ; in the onion bulb, it is grape sugar 
(glucose); in the stem of the sugar-cane and the root of the 
beet, it is cane bugar. 

Tho storing up of staieh in an undei gi omul part of a plant, 
such as a potato tuber which contains no chlorophyll, might l)c 
looked on ab proof that starch can be formed in the dark, 
without the presence* of chlorophyll. So iu fact it can; it is 
made here by small bodies, similar to the chlorophyll granules, 
but destitute of chlorophyll and called starch corpuscles or 
leucoplastids. The difference in functiou between the two has 
been thus aptly summarized* by Dr. D. H. Hcott, F.R.S.: k Both 
in the cliloroplastid and in the leucoplastid, starch is produced 
at the expense of sugar. The difference between them consists 
in the origin of the sugar, which, in tho former case is the 
result of the assimilation of inorganic compounds, whilst in the 
latter it is derived from pro-existing carbohydrates.’ 

The important points of the view's of Sachs, and Brown 
and Moms, may be summarized thus:— 

HAdltt’ VIEW'. 

1. Starch is the first visible product of assimilation (possi¬ 
bly a sugar is previously formed). 

* Structural Botany (Flowering Flavin) p, £13. ™ 
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2. The starch is canned away in soluble form, through 
both day and night. 

(Some used foi the immediate needs of the plant) 

T*. Remainder stoiod as resei \o of 

(a) Soluble sul)stance such as sugai. 

(b) Insoluble „ „ „ staicli. 

vnnv BASED ON BROWN AM) MORRIS* WORK. 

1. (Vine-sugar (lie Hist visible pioduet of assimilation. 

(Some used ioi immediate needs.) 

2. The excess stoied in the leaf < ells, in v\ liieh foi med, as a 
temi>oi ary reserve of staieh. 

3. Staieh by action of diastase eonvei ted into Migar (mal¬ 
tose) and removed fiom leaf dining night. 

(Some used for immediate needs of plant.) 

1. Remainder stored as icseive of 

(a) Soluble substance such as sugai. 

( b ) Insoluble „ „ „ start h. 

The most inipoitant point of difference is that In 
Sachs’ view all tin 4 cat bohydratc material elaborated in 
the loaf passes through the from of starch, whilst in the latter 
view the tonnntion of staieh is only a side issue, taking place 
when assimilation is so active that mow 4 material is being 
founed than can eithei be canied a wav at once or made of 
inimnliato and local nse. 

It is necessary to point out that tin 4 work oi Messrs. Blown 
and Morris has only been carried throngh in all detail for one 
plant. Scattered observations, however, would suggest that iu 
at any rate a great number of pliuU, sugar, oven if not 
always cane-sugar, is formed prev iously to starch. Man> plants 
form little or no starch in their leaves, some fonu none/ The 
common onion is a marked example, producing extiemely little 
starch in its leaves. In the sugai-enne itself very little 
stareh is formed, and that usually confined ton ring of cells 
around the veins of tho leaf. It is possible that in many of 
thebe plants the sugar is carried off from the cells piactically as 
fast as it is formed, and the necessity for storing starch tem¬ 
porarily in the leaves does not aiihe. Evidence in suppoit of 
this view is aifotded by the fact that the leaves of some of these 
plants, exposed to bright light in an atmosphere containing more 
than the usual amount of carbon dioxide, do foim starch grains 
in their chlorophyll coipuscles. Under these conditions assimi¬ 
lation is increased, apparently more car bohydratc material is 
formed than can be canied away at once, and the plant is 
forced to temporarily store up the excess in its loaves as starch. 

ROLE OP CANE-SUGAR 1NT TIIK LIVING PLANT. 

It now remains to consider the part played by cano-sugar 

Investigations on thi* question have comp natively iccentlv been made 
by Mr. J. Parkin. M.A. A paper “Contributioim to our knowledge of the 
formation, storage and depletion of o uholndrates in Mono* otj ledons appear¬ 
ed in the Philoaophtral Tmnaattions of (hi Jivj/al Now#0/, for 1HHH. Series B. 
Vol. 191, pp. 35-fi). ' 
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in the living plant, and in particular in the Rugnr-oane. 
It might he supposed that, as cane-sugar is an exceedingly 
soluble* substance it would be carried away from the* cells 
where it is formed tend utilized directly for tlu* needs of the 
plant. Whilst the evidence at present to hand is somewhat 
conflicting, it would appear that many animals and plants are 
notable to utilizeeane-sugar direetly. Por instance,tlie French 
physiologist M. (laud Bernard showed that if eane-sugar is 
injected into the blood of an animal it is of no use for nutritive 
purposes, but is excreted as cane-sugar in tilt* urine. On tho 
other hand, in traduced into the alimentary canal ibis of un¬ 
doubted value as a food. Ib* found that in the Hindi intestine 
a ferment invertin'* is present, which convertH the cane-sugar 
into equal parts of glucose ami levulose, which can bo made 
use of by tin* animal protoplasm. 

Bernard then investigated the beet. During the first year 
of the beet’s life it forms starch in its leaves, the excess of which 
is converted into cane-sugar and stored up in the root. The 
loaves die down with tho approach of winter, and tho root re¬ 
mains in tho ground loaded with a groat reserve of plant 
food in the form of cane-sugar. Tho sugar planter digs it up 
at this time and appropriates the sugar to himself. In the 
natural course of events the beet would, in tho following spring, 
put up a new crop of loin os, and finally flower and form seed. 
Tho formation of seed is a groat drain on a plant’s resources, 
for each seed carries a reserve of food for tho young plant it 
contains. The hoot uses up in its seed formation all the carbo¬ 
hydrate material its now crop of leaves makes in the second year, 
as well us the reserve put by from tho lirst year, so that tho 
store of cane-sugar in the root gets gradually less and less as 
flowering advauco®. 

Bernard found that it is not cane-sugar which travels up 
from the root to the flowers, but glucose ; and ho was able to 
demonstrate the presence in tho beet of a similar ferment to 
the invevtin he had found in animals. Thus apparently in 
the plant a* in the animal, eane-sugar needs to l>e converted into 
some other form before it can be used by tlie living protoplasm. 

Since Bernard's time invertase lias been shown to lx* widely 
distributed in plants, and, amongst others. Brown and Morris 
demonstrated its presence in tho cells of tho leaf. 

In general, cane-sugar in plants (apart from the question of 
Us being the first product of assimilation or not) must bo looked 
on aa a reserve, put by when the plant is making more carbo¬ 
hydrate material than it requires for itn immediate needs to 
be drawn upon later for some effort which demands a large 
amount of food such as flowering and the formation of seed. 
Cane-sugar in some plants, as starch in others, may bo spoken 
of ns the ‘bullion’ or banking reserve. 

HOLE OF PAXE-SirOAK IX TUIiJ SUGAR-OANK. 

Prom what 1ms been already said tho cane-sugar in the Rtern 
of the sugar-cane must be looked on a s a reserve of plant food. 

* In plants the term invertase is usually employed. 
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Probably in tlio wild sugar-cane and neatly t eluted plant* 
thibicseive i u used up dining Howeiing and the subsequent 
lipening ot the seed. The cultivated sugai cam* is grown un¬ 
der unnatural conditions : many vaiicties iau*ly flow or al till 
and otlieis pioduco a comparati\ol\ small amoimt of seed. 
The cultivated sugai-cane docs not theiefoio actually lcqiurc 
all tlie sugar it stoics up, Imt what may bo looked on a-, the* 
original habit ol the plant still lemains and even if not going 
to (lowernt nil, it stoics up sugai ioi tlu* stage in itb giowtli 
at which, growing wild, it would lia\e llowoiod. 

So far as I am aw r aie, the hist pioducl of assimilation in 
the sugar-cane leaf has not yet been exactly detcimnud. 
Ceitainly\ery little stnicli is fotmid, and what is lound in the 
cane leaf is not present in the chloiophy 11-oontaimng cells but 
in the ring of non <hloioph\ll-contammg <ells which suiimind 
the leaf veins. 

It may well be that a sugai is llie lit si product, pci hups 
cane-sugar, oi possibly some othei sugui. ‘-ueh as glucose, At 
present, judging by the lesults of ieseai< li on othei plants, 
one inclines to the \ lew (hat cane sugai itself may he the liist 
product of the activity of t ho chloiopliy 11 giauules in Hiesugai- 
cane. One might then suppose that this eane-sugui- piobnbly 
after com eision into glucose and levulosc -j& eauied away: 
borne to be used in the actively growing pails, young buds, etc., 
and the surplus lo be ie-eon\cited into cane-sugar ami stored 
up in the stalk ab a icsei \e of plant food. 

Such analybcsof the cane aslmvoliecn made show that 
tlie youngest joints contain glucose hut no cane-sugar. As the 
joints mature, the* percentage of glucose* gradually diminishes 
and that of cane-sugar increases. From what is known to take 
place in other plants it booms probable that the glucose found 
in the young portions of the cane is not actually formed theie. 
In opening imds and otliei aetiv ely glow iug parts the consump¬ 
tion of plant food is fai in excels of the product ion, and they 
have to be supplied from other parts of the plunt. The glucose 
found in them may then be deiived fiom sugai manufactuied 
in the mature leave-.. So much return os to be clone with legend 
to tin* proeos-.es in the sugar cane that il is impossible at present 
to put forward such a working hypothesis < xeejit with the* 
greatest caution. The steps *d>o\o outlined me\ery smiilm to 
those w liich hn\e been established im the sugai -beet, excepting 
that the nine produces seaiecly any starch in its leaver. 

From this bkeleii it will readily be gatheied that imicli 
work remains to be done before we uui, with any ceitainty, 
describe the actual stops in the liuumfactme and utilization of 
cane-sugai in the bugai-cuue. Amongst other points, we 
require to know the first product of assimilation; the true 
relationship to each other of glucose* and cane-sugar. All 
that has been attempted here is to give some idea of the 
possible hequcuco of events, from wliat we know already of the 
cane and of other plantb more thoroughly investigated. 




JAMAICA FRUIT TRADE. 


The starting of a direct fruit liude between Jamaica and 
the United Kingdom is an event of great importance to the 
We^t Indies. 

The following account which appeared in The 7V/m«of 
August : $ 0 , 1901, Ironi its Special Correspondent, is reproduced, 
by permission, in the pages of the ICm/ Indian Pullet in : 

The direct transport of bananas in bulk from Jamaica to 
the ignited Kingdom was inaugurated early in March, when 
the Port Morant % the first steamer of the Imperial Direct 
Service, left Kingston for Avoimiouth with a full cargo of fruit. 
The bananas reached England in excellent condition so far as 
the effect of transit was concerned. 

HTOHAbU CONDITIONS). 

The appliances for ventilating the holds in which the 
bauauas wore stowed and for maintaining a uuiform tem¬ 
perature were found to work admirably, and when the 
fruit was unloaded it hod undergone little or no deterioration 
in transit. The steamers of the new lino have since 
made regular voyages at intervals of a fortnight, and I 
understand that the satisfactory experience of the tlrst 
voyage of the Port Morant has been repeated and even 
bettered, I returned from Jamaica in the Port Morant ou her 
second homeward voyage. In the coui*se of the passage I 
visited the fruit chambers mom than once, and inspected the 
more accessible of the many thousand bunches of hanauas 
stowed therein. So far as my observation went they were all 
in good condition, riiiening slowly and uniformly, but showing 
no signs of over-ripening, none of serious damage, and none 
whatever of decay. A few of the fingers— a single fruit in 
called a finger—had been slightly bruised in handling, the rind 
l>eing partly discoloured, but this is rather a blemish than, an 
injury, and is often seen on the fruit brought to tablo even in 
Jamaica. 


m 



AllhKNCH OK ODOUR IN TRANSIT. 

( have hoard it said in some quarters that bananas are 
a \ory unpleasant fruit to carry in iwssengor steamers, that 
the odour tliey omit in the process of ripening is strong, 
persistent and unsavoury, and that it pervades the ship to 
the groat annoyanec of her passengers. I can only say that 
the atmosphere* of the fruit chambers in the Port Momnt was 
as sweet and fresh as it was oil deck, and in tropieal latitudes 
a great deal cooler. I doubt if the none of any passenger could 
have told him that there was a single banana on board, though 
he might have been aware that the sugar planters of Jamaica 
had availed themselves of the direct service to ship rum in 
considerable quantities to England. J have travelled in a mail 
steamer wiih apples ftom Tasmania and with cocoa from the 
West Indies. I would gladly have exchanged the companion¬ 
ship of cither for that of bananas from Jamaica. l)v non 
apparenfibux vf non e.ristcnlibux cadton ext ratio. The odour 
ot apples and the odour of cocoa were obtrusively and insis¬ 
tently apparent throughout the voyage. The cm lour of bananas 
was, to my nostrils at any rate, entirely nou-oxibtont. 

CONDITION ON ARRIVAL. 

Thus the move problem of trausporl. aud of inoffensive 
transport, in a first-class passenger steamer, across 4,000 odd 
miles of sea, was practically solved £ 1*0111 tlio outset, and fur¬ 
ther experience has, I understand, since bettered the solution. 
1 am not here concerned with the problem of distribution and 
sale in England, about which there is more to be said tliau I 
am competent to say. But there is one point connected with 
the market for Jamaica bananas in this country about which 
some misapprehension has arisen which it is worth while to 
dispel. It is no use bringing bananas from Jamaica to England 
unless when they arrive they are acceptable to the consumer 
and readily saleable at a price which yields a fair profit to tlio 
importer. There is a problem hero which was certain to prove 
more difficult of solution than that of transport pure aud sim¬ 
ple. It is not insoluble, for it has been solved, in spite of 
similar difficulties, in the case of bananas from the Canaries ; 
but it was not, i>erhaps, completely solved in the case of the 
first cargoes of liananas from Jamaica. The fruit as placed 
upon the market was pronounced in some quarters to be insipid 
and immature. I daresay it was—indeed, it could hardly bo 
otherwise when an entirely new experiment had to be tried. 
Xo one could tell, uutil exjjerience had yielded up the secret, 
at what precise stage of maturity the banana should be cut 
from the plant in order tluit it might be just ripe and ready for 
market—neither immature nor over ri pe— after a transit of some 
11 days. It was necessary in the first instance to ascertain that 
a transit of 14 days would neither arrest the ripening of the 
fruit nor consign it to premature decay. This was placed be¬ 
yond a doubt by the first few voyages, but it still remained to 
ascertain the precise stage of maturity at which the fruit 
should be cut iu order that it might be just ready for sale aud 
consumption at the time of its arrival. 1 do not think this 
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problem was completely solved in the ill low cur^oe-*, and 
this goes far to explain the insipidity ami inmiitlm il\ of which 
some critics complained. 

WUMN TO CUV II IN AN vs. 

The banana is peculiar in thN respect that even wheie 
it grows it is inner allowed to ripen on the plant. The 
several “hands" of which the hunch is composed lipeu 
not simultaneously, but successively, and, ns the pi*ocess 
of ripening advances, the upper hands are much nearei to 
maturity than the lower hands on the same buuch. 
But, if the bitucli be cut at the right moment—the choieo 
of which is one of the most ciitieal operatiou& of ban¬ 
ana-growing—the stalk retains sufficient sustenance and 
vitality to carry on the process of ripening to its maturity. 
The bunch is accord in giy cut while the fingois are still green, 
the state of maturity at which it is cut being determined by 
the time at which the fruit is required lot* consumption, Thus 
bananas which arc to be consumed on the spot aio allowed to 
ripen much more fully on the plant than Ukhc which are to he 
consumed in the United Slates, and these again aio more fully 
rqjcned than those which are to be consumed in England. But 
iu all cases the final ripeuiug takes place aiter the bunch is 
severed from the plant. Unlike tlie orange, the banana is, for 
this reason, just as good when eaten in good condition thous¬ 
ands of wiles from the place where it grew as it is when eaten 
on tlio spot. In Jamaica it may take a day to ripen, iu the 
United States it has required at least a w cek, in England at 
least a fortnight, but that is all. A ripe banana in England is 
just as good as a ripe banana in Jamaica, and both are ripened 
off the plaut. 


MODES OF 1 PACKING. 

Thin being so, the ilist problem to bo solved was, as I have 
said, w’hcther the ripening process could be prolonged for a 
fortnight or more. The United Fruit Company had long shown 
that it could be prolonged for a week or more, aud had also 
ascertained that for a period of that duration tlie bunches 
could be shipi>ed without packiug and preserved in good 
condition without special appliances for refrigeration. So far 
bananas imported into England from the Canaries have been 
wrapjied in cotton wool and packed in crates, each bunch in a 
separate crate. This is because tlie conditions of transport 
aud delivery oil boat'd are not favourable iu the Canaries to 
the handling of the fruit without injury, though, where the 
conditions are more favourable, as they arc iu Jamaica, it is 
found that the bunches can be safely stowed and carzicd on 
board without packing of any kind. They are simply placed 
one above another aud oue against another in large receptacles 
in the fruit chamber. Their preservation in these conditions 
is a matter of ventilation and regulation of the temperature. 
The United Fruit Company, having a shorter transit, do not 
employ special appliances for this purpose, but in the steamers 
of the Direct Service the appliances Lor ventilation and the 
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regulation of temperature aie ver> complete, and, appaientl>, 
entirely successful in tlio result. It is now certain that the 
banana can lie brought in good condition from Jamaica to 
England, and that the ripening piocess can be safely prolonged 
o\er the 11 days or more occupied in transit from Held to 
market without injiuv to the fruit. This at least ma.\ be 
taken as proved by the Hi st experiences of the Direct Ser\ice. 
it remained lor huther expetionees to show tluit the Iruit 
could be cut at the light moment in Jamaica and solo 
at the right moment in England. It was quite in accord 
with the precedents of the Canal.\ banana tiade that 
this problem should pieseut some difficulties. It was not 
less in accord with the sumo precedents tluit the difficul- 
tios should be surmounted in time. I think it nm> be taken foi 
granted that the complete' solution of the problem is now assur¬ 
ed, if not already accomplished. The piomoters of the Direct 
Sen ice are not the men to enlarge their undertaking on a pre¬ 
carious or meiely speculative basis. They are now taking 
preliminary measures foi the establishment at no distant date 
of a weekly, instead of a fortnightly, service. 

THU CANARY BANANA '] IIA DU. 

It follow’s, tJren, that the trade in Imnanas and, indeed, m 
many kinds of tropical fruit between Jamaica and England is 
capable of immense development. The supply is practically 
inexhaustible ; all that is needed is a corresponding demand. 
Of the growth of this there seems to be very little doulrt. The 
trade in bananas from the Cauarie^ is quite a recent creation. 
Lt began in a very modest and tentative fasliiou, just as the 
American trade with Jamaica began. It now employs some¬ 
thing like 25 steamers a month. But the supply fiom the Can¬ 
aries is not inexhaustible, and the Jamaica banana is both 
larger and cheaper to buy. It is true tluit the transport of the 
Jamaica banana is more costly, owing to the much greater dis¬ 
tance to be traversed between field and market, but this, again, 
is largely balanced by the cost of packing the Canary banana 
for transit, involving more labour and an unroumnerntive ex 
port of the materials for packing from England. Hence, if the 
trade in Canary buuanas has grow n to the dimensions indicated 
above in a few years, it is not hazardous to assume that there 
is abundance of room hi the English market foi the Jamaica 
banana also. 


PLANT UNh V. I1VNVNAS 

Let me here state quite plainly that the Jamaica 
banana is not a plantain, as lias been alleged to its disadvantage. 
Such an allegation can hardly be made in good faith by any 
one who knowb what lie is talking about. It rests on a confu¬ 
sion of nomenclature. There are two distinct edible products 
derived from two closely allied varieties of the Mima. One is 
<*aten raw as a fruit, and this is universally known iu the West 
ladies as the banana. The other is eaten cooked as a vegeta¬ 
ble, and is known iu the West Indies as a plantain. In the 
East Indies, on the other hand, this distinction Is not observed 



in foimnoii p a u Inure, the banana pmp<i ol the West Judies 
hoi tig often calk'd a plantain in the East. Now the banana ini- 
pot tod into this count t\ fiom Jamaica i«- a banana proper in 
the West Indian sense. K is just as much a banana as the 
CanAi'} banana, and is, as a fruit, intrinsically quite as good 
as, if not better than, the Canary banana, which is a smaller 
fruit, obtained from n plant# of lowei growth, originally deriv¬ 
ed from China. This vm ioty is not \ cry highly esteemed in the 
West Indies whete the standard banana of commerce is the 
limit known and highly appreciated tlnoughout the United 
States as the Jamaica banana. This latter is no more a plantain 
in the West Indian-enso than it is a potato. Tn the East In¬ 
dian sense, on the othei hand, the Cantuy banana is just a-, 
much a plantain as the Jamaica banana is. That is the true 
histoi> of a m> stifiention which appears to have done not a 
little to prejudice* the Jamaica banana in this country. 


TUR UNITKI) Fill IT < OMI’INY. 

It is tiue that the banana, whether of the Canary or of the 
Jamaica vaiiety, is not to tin* taste of e\ cry one. Many people 
find it insipid, some few find it indigestible. But experience 
shows Hint the appetite foi it glow’s b> what it feeds on, and 
grows apparently without limit. The stor> of the Boston 
Fruit Company, now the United Emit Company, has often 
been told. Its rounder, who is still alive and still the head of 
the company, was the captain of a Now* England trading 
schooner wlio some live and twenty years ago shipped a few 
bunches of banana^ in Jamaica at a xentuie, buying them from 
negro settlers. The company now’has a capital of 20 million 
dollars; it owns large estate-. In Jamaica, in Cuba, in Puerto- 
rieo, and Costa Rica: its •‘dimes stand, lam told, at 100 per 
cold, premium : and it ships annually o\or 20 million bunches 
of bananas to the United States, moietlmn a third of which 
are grown in Jamaica Yet, as I pointed out in Tin Time* of 
Jhcembei 20, 1809, the area of land in Jamaica actually under 
banana cultivation was in 1800 less than 20,000 acres. Tn the 
Handbook oj Jama ha for 1001, it is given as over 25,000 
acres for 1809, so that in three yens it had increased by more 
than 25 percent., while the area under sugar-cane had de¬ 
creased in the same period from o\er 80,000 acres to a little 
more than 20,000, or by over 18 per cent. 

I*0*S1IILH 01 T TI*l T OF J \M VI( A H V KAN AH. 

These figures are significant of the large changes now taking 
place, for good or for evil, in the agricultural and industrial 
economy of Jamaica. It is to be hoped, for many and cogent 
i^asons. that the decline of the sugar cultivation has now 
reached its limit. Be this as it nmy, it is certain that the 
development of the banana eultixation, and of other 
fruit cultivations associated with it after the manner 
explained in the letter above referred to, is not even yet 
within measurable distance of its limit. Jamaica con¬ 
tains over 4,000 square miles in all. Of these some 3,070 square 



miles, or 2.JUS.800 nrios, lie at an elevation not excluding 
2,000 Ft. above the sea that is, at ail elevation favourable to 
the culthation of bananas if other eoiu lit ions aie suitable. 
It is a very moderate estimate to assume that, of this latter 
acreage, at least 2J per coni, is available at the same time for 
the profitable cultivation of bananas for export, and this 
would leave a large margin for the periodical transfer of the 
cultivation to new soil at tlic end of five yearn or so. In other 
words, it is possible for 58,000 aereH, at the very lowest estimate 
to be under cultivation in bananas at the same time. As the 
export of bananas is already some eight or nine millions oft* 
25,000 acres, it follows that an export of 20,000,000 bunches at 
least is possible off 58,000 acres, I am therefore fully justified 
in saying that the supply is practically inexhaustible. 

DMMANI) W)R BANANAS. 

But will the demand be equal to it? That remains to 
be seen. 1 can only point to the ama/.ing growth of the 
Canary banana trade in Kngland and of the Jamaica 
banana trade in the United States, associated, as the 
latter is under the United Fruit Company, with a still 
larger growth in Costa Rica and a growing cultivation 
in Cuba and Pucrtorico. This latter is an clement by no means 
to K)e overlooked. The time may come when the United States 
will no longer look to Jamaica for bananas, and, looking to 
Cuba and Pucrtorico, may even exclude ilio Jamaica fruit, in 
the interest of planters in the American Antilles. That time 
is not perhaps at hand, but if ever it comes it will bring 
disaster to Jamaica, uuless in the meanwhile she has provided 
herself with another string to her bow. The string is now 
twisted and fitted for, in spite of Fronde, the sons of Kngland 
are still willing to try and bend the bow of Ulysses on occa¬ 
sion—but it is rather a puny string at present. The contract 
for the Direct Service only provides for a fortnightly steamer 
carrying 20,000 bunches of bananas. This amounts only to 
lialf-A-million bunches annually, a mere chop in the ocean com¬ 
pared with wlmt Jamaica can supply in the future, and does 
supply at present to the United Fruit Company. But the 
contract does not exhaust the posibilitics of the trade, and the 
service is already destined to become a weekly one. That will 
account for a million bunches a year, but even that is no very 
large demand as judged by tlio consumption of the United 
States, and no very large supply as judged by the capacity of 
Jamaica to produce. At the height of tlio banana season - 
that is, at the time of the year when fresh fruit is not other¬ 
wise to be had in the United States—-from 18 to 20 steamers a 
week laden chiefly with bananaH leave Jamaica for some port 
or other of the United States. It seems visionary to conjecture 
that the fruit trade with the United Kingdom will ever 
approach to anything like the same dimensions, but more 
unlikely things have happened, and a generation ago any one 
who predicted the giowth of the Canary banana trade to its 
present proportions would have been regarded as equally 
visionary. Its founder was long thought a fool for his pains. 
He is also the founder of the Jamaica banana trade. 



ltVNANV r ITI1IVA1IOV. 

Moreover, though the banana is and must always bo tlie 
mainstay of the Jamaica, fruit trade, there are many othoi 
fruits which can be cultivated to a profit for export. Home 
high authorities think that the cocoa-nut ib quite as profitable 
a cultivation as the banana, though, as it only comes into 
bearing after about seven years, the returns are not so rapid. 
On the other hand, it remains in bearing foi a hundred years 
or more and requires little or no attention. The banana will 
only grow to perfection on the same boil for about five >ears 
consecutively. The stem dies down annually after pio- 
ducing its fruit, but the root is perennial and produces 
suckers, one of which is allowed to take the place of its 
predecessor on the same spot. At the end of A\e yea is the 
land requires deep ploughing to work in the dora\ ing nmtiei 
left by the previous crops and new «tocks are planted, often on 
fresh ground. But an abandoned banana plantation need not 
be left fallotv. During its oecufiatiou b> the banana t ho ln\u 
riant growth of the latter affoids the requited shade for other 
and more permanent foims of cultivation, such as cacao, coffee, 
nutmegs, limes, oranges, anti cocoa-nuts. ->o that when the time 
comes for giving the land a test fiom the banana it is stocked 
with permanent fruit trees, just coming into bearing. Many 
of these cultivations art' less profitable than that of the banana, 
but they art' more permanent and much less precarious, 

RISKS OK HAVANA t UI/H V VNON. 

Banana-growing is undoubtedly a very lisky business. Its 
profits are great wiien realized, but a \ioleut north wind, such 
as occasionally blow’s in Jamaica, may destroy the w hole grew tli 
of* a year in a single night. There is no guarding against there 
“blows" as they are called, and no anticipating them. The 
planter must take his chance. The wind bloweth w here and w hen 
it listetli, and it may ruin one planter’s crop anti leave that of 
another unscathed. It w T ould natuially seem that this is a care 
for insurance, but I am told the risk is too great. 1 should 
rather conjecture that the enterprise and capital of Jamaica 
are too timid. It hardly reams likely that the l T nited Fruit 
Company could tlirrse so well as it does on a business of which 
the risks are so great as to l>e incapable of insurance. The 
company grows a considerable proportion of its own bananas, 
and presumably finds it profitable to do so, underwriting its 
own risks. It does not seem clear w*hy other planters should 
not seek to cover their risks by suitable methods of insurance. 
But apparently they do not. 

RETURNS ON HANANA (TI-T1 VATIC)V. 

On the other hand, the profits when realized are veiy great. 
Good agricultural land may be bought in Jamaica for from £5 
to £10 an acre. For agricultural purposes the very best land 
rarely sells for £20. The follow ing is a statement made by an 
experienced planter of the cost and yield of Ixinana cultivation 
on a favoured site and soil in the parish of Portland that in, 



in the district most la \«hii <k 1>I\ situated ioi the sale of the 
bananas to the (h&itcd Emit Company. It is given by Mi. 
Henry Cork, a well-known plant ei. in a little fck Handbook of in- 
foimation for intending sot tiers and other-.,” entitled Jamaica 
in AV Mr. Ooik explains that “the-e figures roprosent 
about the veiy best i exults obtained on about the host cultivat¬ 
ed land. . .under most fa routable circumstances." ft will lie 


seen that tlioy leave a eon-mlei able margin of piofit for cirenin 
stances much less favouiable. 

Stalks per ncie, 880 

(iross sales pci acie 

1**27. 

1. a. 

Cost of cultivation and deli\ci\ pci acre 

(t. 

18. (1. 

Net profit 

Selling pi ice per stalk 

('ostpei stalk cultivation and deliverv 

C20. 

2. i). 

1. 7', 

•i 

Net prolit per stalk 


1. 2/ 


The figures include the cost of keeping up a herd of cattle, 
cleaning and fencing pastures, watchmen, heidmen, salaries, 
general supplies, and all minor improvements. The distance 
from shipping place is one mile on a level road. 

Mr. Cork adds:- “Each acte was weeded, ploughed, and 
hairowed &e\en times during the year ; forked mound the roots 
once in the year ; suckeicil icgtdarly whenever the suckers 
showed. Forty acres of the cultivation have been bearing 
since 18S0 and are still (1890-07) in cultivation. The crop in 
1887-88 a\ era god ten six-hands to one nine-hand. Tlic ciop for 
1892-98 averaged 15 whole bunches to one six-hand. This has 
l>een done without the aid of manure, and shows the result 
obtained by improved methods of cultivation." Similar infor¬ 
mation derived from the same source is given in the F\nr 
Bulletin for 1894, in an exhaustive and most instructive arti¬ 
cle on the banana, its varieties, and its cultivation. Land 
which can yield such a icturn as this should surely be able to 
bear a high premium for insurance and yet leave an aveiage 
of profit sufficient to make the British farmer's mouth water. 
Even if the net prolit were only half as much, it is realised in 
a year or 15 months at the outside from the time of planting, 
and would seem to he capable of paying the whole of the 
original cost of the lam I at the average price of la ml in 
Jamaica. 


OTHfcH *JA\l KICK PIU’ITs. 

Yet, though the banana, both on account of its extraor¬ 
dinary fecundity and because of its capacity to afford shade in 
the eailier stages of more permanent cultivations, must always 
be the mainstay of the export fruit trade, there are other fruits 
in Jamaica well suited for the European market. Of these the 
orange is perhaps the chief, though the grape fruit, a misnam¬ 
ed fruit of the CitruK family, liiglily appreciated in tlie (Tinted 
States but little known as yet in Europe, may some day run it 
hard The best oranges in Jamaica are as good as any in the 
world. They are exported already, chiefly to the United 



Sillies, to iho extent of 100,000,000 amniaII\. lad the mimhei 
that could ho ftrmtn in tin* island is liteially incalculable. 
The* o\port trade to Em opt * hardly exist*. *0 piescnt, and the 
Jamaica orange has ncvei had ,|us1it*<» done to it in England, be 
causethe supply has hitherto boon incgulai and preraiious, 
and the specimens sent have too often boon picked without due 
selection and voiy carclesslv packed. Hut, when English 
people once make acquaintance w iih the Jamaica orange at its 
best, they will begin to nuclei stand Eioudc's saying, •* The 
worst orange I ate* in Jamaica was better than the best 
T ever ate in Europe/’ The pine-apple, again, can be grown 
to perfection in Jamaica, and thcie N no difficulty about its 
transport. It will not be long, peihaps, befoie Jamaica pine 
apples are sold in England for something like a shilling apiece. 
Then there is the mango, which should cany well for a fort¬ 
night or more, if picked at the propel stage of maturity and 
allowed to ripen, like* the banana, undci piopei conditions of* 
temperature and ventilation Ihd there are mangos and 
mangos. The poorest are hairilv worth eating, tough in 
texture and with a strong flavour of tin pen tine. The best are 
hard to beat, luscious, refreshing, wholesome, and exquisite in 
llavour. The mango was imported into Jamaica from the East 
Indies in 1782. Several specimens were brought, and tlu* story 
goes that the plants were numbered, hut that the description 
corresponding to the several numbers was lost on voyage. It 
was found that tlu* plant uumbcicd 1! pioduccd the best fruit, 
and the best mangos in Jamaica are si ill known as “Number 
11 M The tree now T glow's everywhere throughout the island 
and is one 4 of the most salient foatuios of its characteristic 
verdure, but unfortunately it was not “Number 11 ” that thus 
populated the island, though that valietv is fairly common 
and might be increased by cultivation. Another variety of 
ecjual repute is known as the “ (Jovenrol. ’ It was, 1 believe*, 
first imported at tin* instance* of Sir John Peter Chant, who 
was Ciovernoi of Jamaica, after flu* disturbances of 1805. If 
mangos are to lx* brought from Jamaica to England, none but 
fci (jovernors" and u Vumhei IPs" should be imported. It would 
encourage a not ill-founder! prejudice against the fruif if in¬ 
ferior specimens were allowed to find their wav to market. 

PROSPK11S OP TUP 

It may be thought, perhaps, that I have exaggerated the 
prospects and promise of the Jamaica fruit trade. Time will 
show’. There arc those w ho think that the subsidy granted to 
the Direct Service would have been better expended in some 
form of encouragement to the sugar industry. This is too 
large a question to be discussed here. I am concerned rather 
with the accomplished fact of the subsidy to the fruit trade 
than with the very speculative and complicated problem of the 
sugar industry and its future, and 1 cannot doubt that, what¬ 
ever may be the future of the sugar industry—1 sincerely trust 
it may be a prosperous one —the future of the fruit trade is now 
assured &o far as the opening oP a now market in Europe can as- 
hiire it, if the planters of Jamaica know how to make the bon1 use 
of their opportunities. 



AT)\ T I< FI TO WThiNIHNNr ( TH/l'IN \TOUS. 

This boil 1 ^ so, the 4 question will naturally bo asked 
Tan a young mail of oneig.\ n\ Iio commands a moderate 
capital, say from £500 to £2000, and is premia rad to work Haiti, 
be recommended to go to Jamaica and ombatk liis capital in 
tropical agriculture V There is only one answei to lx* given to 
this question, and it cannot be too widely known. No man 
should dream of engaging in agricultuie in Jamaica on 
his own account without having Hist studied the situa¬ 
tion carefully and cautiously on the spot. The climate ma> 
not suit him, tlie mode of life ma> not suit him, the nature 
of the occupation may not suit him -in a word, lie may not, 
for one iea -011 or another, be the right man to succeed. That 
he must determine for himself. Jamaica is no Kldorado, it is 
no place where a man can plant his capital in the ground and 
then sit down and wait for it to grow. Tropical agiiculture is 
not a trade to be learnt in a day. It icquires an apprentice¬ 
ship, like any other, and the best thing for a young man to do 
who thinks it may suit him is to seek a subordinate situation 
on some plantation for a time and judge for himself how lie 
likes the life and what he thinks of its prospects. Such 
situations are not difficult to obtain by those who go the right 
w r ay to work—Messrs. Rider, Dempster, and Oo. are, as has been 
stated in The Timea, prepared to assist applicants in obtaining 
them - and a young man who takes one w ill very soon find, or 
be told, whether he is likely to succeed, 

NK( tJKsfTY FOR M\PKRIKN( K. 

But 1 repeat with all the emphasis I can command 
that a young man who goes to Jamaica without e\|>erionce 
ami without training, possibly with little aptitude for 
hard work of any kind, and with none at all for hard 
work in the tropics, and expects to turn his capital into 
a fortune in a few yea is, had much better stay at home. 
He will very quickly be undeceived and disappointed, and 
then, iuatead of blaming himself for an imprudent venture, 
he will most probably join the too numerous band of those 
who, having failed in the West Indies, insist that the West 
Indies and no l themselves are to blamo, and cry stinking fish 
for the rest of their lives. The question has more than once 
b<*ea put to myaelf, and I know it is constantly being put to 
others, “Am I likely to succeed in the West Indies?” T repeat 
that there is only one answer to be given with any regard to 
prudence and caution—It is “Go and see for yourself. Some 
succeed, many fail. Those w ho pucceed are seldom able, ami not 
often willing, to tell liow much is due to their own aptitude for 
the work. Few who fail ever allow that it may possibly be 
their own fault.” 
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The following lettei which nppenml in Tht Tim* sal Sep¬ 
tember 8. fioiu the Impel ini Coiumissiouei of Agi ieulturc 
for the West Indies affords additional information respecting 
the \arieties of Inuianas cultivated in the West Indies and 
in the Canary Islands : 

To the Editor ot The Turns. 

Sir,—The very interesting account of the Jamaica fruit 
tiade which appeared in The Times of Friday last is valuable 
not only for its acorn ate statement of fact, but also for the 
singularly clear and interesting maimer in which the* subject is 
presented for the information of your readeis. 

I have been associated with questions of an economic 
character connected with the West Indies for nearly a quarter 
of a century, and I have no hesitation in suppoiting yotu 
Special Correspondent in the view he has taken as to the 
intrinsic merit of the Jamaica banana, and to its being at least 
equal, if not supeiior, to the Canary banana. Theie me, as is 
well know'll, a gieat many vaiietie^ ot bananas. In the Ketr 
Bulletin , 181)4, pp. 220-311, an account is given of about one 
hundred named varieties existing in various parts of the 
tropics. They are supposed to have had a primitive existence 
in tropical Asia, and to have been diffused at a period “ con¬ 
temporary with or even anterior to that of the human race.” 
According to Oviedo, the edible bananas were introduced to San 
Domingo, soon after the discovery of the New World, from the 
CanarieK It is believed they did not previously exist in any 
of the eastern parts of the American continent. 

THK .JAMAICA BANANA. 

The iMinana hit hot to exports! from Jamaica and so largely 
consumed in the United States and Canada is the l>est of the 
large bananas, and is highly esteemed b> Kuiopcan*- through¬ 
out the West Indies. It was at first cultivated at Jamaica 
under the name of Martinique banana : in Trinidad it is called 
Gms Michel , and in Dominica Ixt Rose. It is now the establish¬ 
ed banana of commerce, and over twenty million bunches are 
annually imported into the United State** and consumed as a 
dessert fruit. 

There can l>c no question as to the Jamaica banana being a 
first-class fruit. It is large, attractive in colour, and bears 
transport better than any other soit. When at its best 
that is, gathered wdien fully develoi>ed and lipened slowly it 
rhals “ in luseiousness and delicacy the most delicious pear.” 
It is almost identical with the celebrated Champa and Ram 
Kela fruits of Bengal. It is probable that, so far, it has not 
reached this country in the best condition. That, however, is 
only a question of time. 

BANANAS V. PLANTAINS. 

Your Special Correspondent has very eleaily pointed out 
that in tho West Indies the banana (Musa hupunium) and the 
plantain (AT. sapienhtm , var. pawdisiaca) are closely allied but 
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distinct finite The ioinni 101 sweet plantain) is a dessert 
fruit, while the true plainlam is eaten cooked ns a vegetable 
In India and CoyIon both salts ue commonly know n as plan 
tains, but they are iwmI dilleiently, ns in the \\ es( indies 

r ni k c \s VIM ItVNVNV. 

The Canary banana is yielded by another species, original¬ 
ly from Southern China, hence called Mumi </n‘mmiV». The 
plant is smaller than that vieldiue the Jamaica banana and h 
is often cultivated in this countly umlei glass. The late 
K. W. Cook, It.A., grow it with meat successe\on in London. Tt 
is commonly to be seen in ( 11 tit at Kew. Sion-house, and other 
gardens. In 1801 two plants weie giowing at Parkficld, near 
Worcester, “carrying olustoi*- ol Iruit weighing between 80 
nnd 100 pounds each.’ It is generally known in Kngland as 
the Chinese ol dwarf banana. It is well adapted for cultiva¬ 
tion in the Canary islands, toi it i- suited to Mib-tiopical condi¬ 
tions, is easily protected from di< ng winds, and thrives under 
irrigation, P is well known in tropical countries, hut is not 
largely cultivated in the West Indies, probably because it is 
not so productive on a lame scale as the Jamaica banana. Tt 
may be interesting to place on leeoid that the introduction of 
the Chinese banana from the Chat snort It gardens into the 
Polynesian Islands hy John Williams, the Maityr of Mromanga, 
put a stop to the famines that previously had devastated some 
of those island*. The Chinese buuma was found to he much less 
affected by violent storms wInch caused considerable damage 
to the taller sorts. 


"Fit, UVWNVS . 0 

It 1ms been often suggested that the delicate and luscious 
bananas known as k * lig bananas 0 and "ladies fingers" should 
be introduced to this country. They are undoubtedly supeiior 
to the Jamaica and Canary bananas, but the skin is too lender 
to admit of their being handled forovporf purposes; besides, 
the bunches are so small that tliev would be acceptable only to 
a very fcnmll section of the community. Tlre-e very choice and 
desirable fruits, which cannot 1 m* largely grown outside the trop¬ 
ics, will probably he unattainable elsewhere for some time. A 
correspondent in Tin Timm of Saturday recommendstho im¬ 
portation of the plantain as a possible new vegetable in this 
mmtry. There would be no dillieulty in growing plantains in 
any quantity in Jamaica, but it is doubtful whether they would 
suit European taste, and there is tho possible* difficulty with 
theeook. A fruit to be eaten raw N easily dealt with, but an 
unknown vegetable presents difficulties that would take years 
to overcome. 


I am, Sir, ymus, &c , 

I). MORRIS, 

Imperial Commissioner of Agriculture 
for tin* West Indies, 


London, Sept. 2, 



RICE GROWING JN BRITISH GHJIANA. 


In the Suh*idiaiv Kcpoit attached 1 > the Iteport ol tin* 
Wist Imlli Royal <'uuitnis-iou ol ISJMJ 7. the following sum¬ 
mary is i»i\on (pp SS. SO) r< ipcrluig lire <*ultis tilion in British 
Guiana : 

V- the ronln inimigianG constitute inoic than one-thud 
<>t the population oi British Guiana, rice is largely eoiisiuued in 
the Colony. The unpoits in l^h) U(> were Il),202,N:jl lh. (about 
22,000 tons), of tin* value ol C1SOOOI. Theie i^ a PiMoms dutv 
on rice at the late of 0.7 rents pci lOOlh, yieldinu a yearly 
revenue of about £00,000. Rico sells locally at 20 cents per 
gallon (Sll»). ('onsulcrmg the lav ouiable conditions that have 
always existed foi <lie cultivation of iice in British Guiuna, it 
is« matter of -anpiise tint it lies not nlmulv become an e*tah- 
lished industry. 

As long as high pines tided foi sugui, possibly it was more 
profitable to grow sugai tlian lice, i miei present circuiii- 
stanees then* can be no doubt (hat the planters of British 
Guiana should follow the example ol the cotton planters in the 
Southern l T nitod States, and during a pel iod of great depression 
in their staple industry cmleuvour to piodticc most of the food 
stufTs, t'oddci, and otliei necessity articles on the spot. It is a 
suicidal policy to purchase such necessities in foreign market* 
with sugar at present prices. The suitability of the coast and 
river lands in British Guiana for glowing rice is admitted 
on all sides. Professor Harrison states that the soil is as well 
suited foi lice cultivation as for sugai. Further, the coolies, 
coming from the rice-growing districts of India, are well 
acquainted with the cultivation, and readily” enter upon it. In 
the report of Iho Special Commission on Minor Industries it is 
stated: " The opinions expressed by those who have gained 
practical experience* on the subject are unanimous as to rice 
being a product which is being, and can be, profitably' grown 
in this Colony. The very large amt general consumption of 
this article of food, the favomable condition under which it can 
be grow n. and the excellent quality of the gmiu produced, fully 
justify the encouragement of the cultivation of this product, 
which it may he hoped, after supplying local wants, may' in 
time form an item in this Polony's cvpnit list/' 

The evidence of Mr. V. K. Gil/can. who has an intimate 
knowledge of rice growing, embodies flic experience ol 11 years 
in tin* following words : “ (1) There are several thousand acres 
in the Colony on the front lands of the estates with drainage 
and water *upply available which can grow three crops of rice a 
year very profitably; (2) There is always a good demand for 
creole rice at a higher price than imported rice : (8) the crops 
after the first one are large and woudcrfully regular, being 
practically unaffected by the sea*ons; (4) The cultivation of 
lice does not exhaust the laud, so neither manuring nor resting 
have to he resorted to. 1 ' 

Mr. Hassell Winter, of Coffee Grove plantation, states: “For 
10 years the coolies living on or near Toffee Grove have culti- 



M*t<*d successfully over 100 acres of rice on this estate, ami 1 
think it might be 1 grown nearly all over the Colony on the hnv- 
lying front lands.” According to tins witness the first cost of 
pre|>nring tlie land by digging, levelling, Arc., is somewhat 
heavy, and may amount to $10 to $24 per acre. This, once 
done, does not need to he renewed. The coat of planting, weed¬ 
ing, picking, threshing, and husking (including $8 for rent) 
araountH to $15.52 per crop. The average return per aero per 
crop is eight bags of cleaned rice. Five crops are produced in 
two years. The rice sells locally at about $« per bag. This is 
calculated to yield a return of $18 per crop against an appa¬ 
rent expenditure of $15.32 per crop. This is exclusive of the 
ttrst cost of preparing the land. Mr. Winter further states: 
“The immigrant population like the rice cultivation, and if 
they can obtain a small piece of laud of their own on which to 
build a house with land suitable for rice cultivation within 
easy distance I think a good mau> non Id settle down in the 
Colony, thereby saving tlie cost of their return jmssage, besides 
which they would contribute to the general revenue. There are 
250 coolies ou this estate, and last financial your they took out 
licenses to the value of $815.” 

Mr. H. T. Perkins, the Acting Commissioner of Mines, ill a 
memorandum submitted to the Royal Commission, states: 
“ Rice is at present grown chiefly by the East Indian immi¬ 
grants, who have acquired parcels of land in various localities, 
but there are not many of large area. A proper system of 
water supply and drainage and cultivation would be of im¬ 
mense advantage to the people 4 , who are too poor to undertake 
large works of this kind themselves. The grain produced is 
full and well grown and fiu*nislies a very nutritious food, lieiug 
preferred by many coolies to the Indian giaiu. It sells in the 
paddy for $1.20 per bag, and is also a useful food for catile and 
horses and pigH, and if it were more largely grown on the 
thousands of acres so w r ell adapted for its cultivation, it largo 
export trade might, in years to come, be built up by means of 
sufficient capital.” 

“The best rice lauds art 4 in the rear of the sugar estates 
and ou the Mahaica, Maluiieony, and Abary ciwks and coasts, 
the Burima and Wnini rivers, anti on tlie Corantyne coasts/* 
The Jjoumana Planter, after reviewing the circumstances of the 
coast lands in this Colony, remarks, 4k all this would indicate an 
ideal country for the culture of rice.” 

Mr. Andrew Hunter, in evidenco before the Royal Com¬ 
mission, mentioned that “ on Estates Hath and Adolphi three- 
fourths of the houses of the coolies are full of paddy rice grown 

by themselves.Some of them had as many as 25 bags.” 

The Honourable A. Webber stated tliat “ in the first instance 
there is a large field for rice cultivation to supply local con¬ 
sumption.That alone would tend to keep a million 

dollars in the Colony.” 

There can be no doubt as to the decided opinion which 
prevails that rice-growing is a most promising industry oil the 
coast lands of British Guiana. The cultivation ho far Iimm been 
undertaken on comparatively small areas by coolies, and with 
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\ny mule appliances loi tin exiling and husking tho giam. 
Keccnth a loan lias been sanctioned by Government foi eroct- 
mg and hoiking one 01 mote liee factone** when* the rice 
could be milled and prepared at a small cost foi local consump¬ 
tion. The prebent cost of husking lice by hand- pound iug in 
mortals is estimated at 8s. Od. pei bag. At w r ell-eq limped mills, 
this could be done at a cost ol about Is. Od. pei bag. 


Vt the second West Indian Agricultiual (Conference held at 
Bui bados in Jauuaiy 1000. the following general iuloimatiou 
wa«- furnished respecting the cultivation of liee in the West 
Indies (Wn>l Indian HuUeiin \ol. I. pp. 280, 281): - 

Kev. l)i. Morton (Agiicultimil Society, Trinidad): I hail 
the pleasute some yearb ago of introduciiig lice cultivation 
mto St. Lucia. It would be interesting to know what ptogress, 
if any. has been made* in that diiection. It might be inteiest- 
ing aUo, to know whethei lice cultivation could not bo 
introduced into some other iwirts of tlie West Indies. 

Two principal kinds of lice aie cultivated in Trinidad a 
rice which ripens in ten weeks, and another which takes live 
months. We have a small mill for husking, but some of the 
people husk their rice in a moitai according as they want it. 
1 may mention that in some parts of Tiinidad there were areas 
of swampy land which none would buy unless they were obliged 
to take them in their lot. Later on, however, East Indian 
coolies bought them, and some of these lands are now our most 
sueccessful lice fluids. At piesent large stietclies of land 
eastward of Poit-of-Spain are beiug established with rice 
cultivation. 

Mr. G. S. Hudson (St. Lucia), in reply to tho Rev. Dr. 
Morton: I can say that the rice cultivation lias been continued 
in St. Lucia, but it is still confined to the East Indian coolies. 
As far as 1 can gather, there is no inclination ou the part of 
the peasants in St. Lucia to take it up. There aro about fifty 
acres under cultivation. The paddy is lutsked in mortars. 

Mr W. Fawcett: Tn Jamaica several attempts have lioon 
made to extend the cultivation of vice in that island. Ten or 
eleven year** ago a medical man in a western parish took 
great iutcrest in it and erected a husking mill on his estate. 
Ijater, another plantin' in the same district took it up very 
energetically. We import seed lice of the best varieties foi 
him from Calcutta. Another planter on the other side of the 
island, where there are extensive swamps, is doing tho same 
thing. At present the industiy is in an experimental stage. 
I believe that verj soon a large amount of swampy laud in 
Jamaica will be devoted to rice cultivation. 

Mr. J. J. Quelch (British Guiana): The experience so far in 
rice production in British Guiana has been an unfortunate 
one. Rice has, and is being largely grown in the Colony but a 
factory erected for husking ami cleaning rice in Georgetown 
has failed, probably, tluough mismanagement and tlie fact 
that the mill was not placed in a convenient and suitable 
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position. Thousands of urn*'* of land have boon placed undei 
ri<M- cultivation mid man> Masl Indians, who have land of then 
own, pructictdl.v suppoit tlumselvc*-* bv Hu* lice tho> niow. 
There arc extensive tracts all o\ei the (\>lon> which could be 
devoted to rice cult i\at ion. 


Inoidct to hung the subject of nee glowmg again into 
notice in these Colonies and furnish a brief statement in regard 
to pievious efforts in this direction, at the request of the 
Imperial Commissionei of Vgiicultuic for the Wi\4 Indies, 
Mr. A. K. Cilzenn who has long been identified with the subject 
has been good enough to pieparc (in November 1000) the 
following sketch of the history of rice growing in British 
Ciiiaua. This is by no means intended to bo tin exhaustive ac¬ 
count, but it U published at the present juncture as a star! 
for the dissemination ot fact* lespecting rice cultivation iu the 
West Indies, and with special reference to Biitish (Uliana : 

On tlie lower pait of the Es^equibo (Joust there is a boll of 
laud, near the sou, which is on a lower level than that of the 
water iu the navigation canals of thcsugui estates, it is about 
twelve to fifteen bundled acies in extent and it lies on the 
front lands of ail the estates. Prov ioiisly to 1881 some desultory 
attempts were made to grow lice upon it. In 1881 a f*w\ 
hundred acres of it were under lids crop. During the next ten 
or tvvelve years the industry did not develop rapidly, but it 
spiead slowly ail over the low lands ol the Colony. The navi¬ 
gation canals of the Essoquibo estates are supplied with fresh 
water from conservancos of the rainfall in lakes behind the 
estate^. It is only in very loug dry seasons that the supply of 
water is insufficient to Hood (lie ft out lands at ploasui'e. Some 
of the estates Hucl it Inadvisable to encourage the growth of 
rice by the labourers and do not let the laud which is suitable. 
Otherwise, all of this licit, so exceptionally favourable for rice 
cultivation, which is available is routed in lots of from a quai- 
ter of an Hereto one acre by East Indian immigrants, and, lately 
in a few cases, by black people. One of the next places when* 
the rice iudustr> assumed any proportions was plantation 
Prospect in Berhice whore about 150 acres were cultivated for 
several years although there was no water supply except from 
the clouds. Only two crops a year were grown and the rent 
charged for the laud was very low. Failures of crops were 
frequent but the area of land in rice was maintained. Plantation 
•Novur'iti the Abary District Is the property of a number of 
Coolie labourers. The water supply is very poor, but it has 
been cultivated for rice for some years and now every available 
aero of it is planted up twice a year. On a large sugar estate 
in Berbiee (Port Mouraut), Mr. Murray found it advisable to 
encourage the giovvth of rice by the labourers with a view' to 
attaching them to the property. There is said to be 800 acres 
cultivated for rice there now. The water supply is good, but 
by no means perfect, and failures of crops have happened, I 
believe that the rents charged are only nominal, 

Tim islands in the mouth of the Ksscquibo River have no 



means of conserving wntei a ikI weie lot some time considered 
unsuitable for the giowtli ot lice. 11 lias, however, Jjcen found 
that the river w.itci is seldom -all and that the spring tides, 
which rise to a height of one to tliiee leet above the general 
land level, prov ido an excellent supply of watei for iiTigatiou . 
when the rainfall is no! sufficient lot the cultivation. The 
islands of Wakenaam and Leg nan aie at piesent the most 
flourishing lice iINtiiets in I he t'oioii}. The eost of preparing 
land there is gcncrall.v \ei \ low as most of the river dam*- of the 
estates, formerly cultivated in sugai, had fallen into disrepair 
and for years the tides went in and out leaving deposits of 
mud which filled up the old dtnins and caused a growth 
of bush which killed out all the grasses and weeds. 
This land has only to be elected of the bush, by meaus 
of cutting and burning, and is then leady for the recep¬ 
tion of rice plant- without uu\ fuithci preparation. It is 
seldom that any weeding lia- to be done toil for the first 
crop, which is gcnciull.v reguku and lieavj. 

Although special mentam ha-been made of certain districts 
that have been more piomincnl in I lie history of the rice indus¬ 
try in its earliei stages, it ma> b» -aid thatiiee cultivation is 
now general, to a gicutcL 01 less extent, all over the low' lying 
lands of the Colony. It made slow pi ogress from 1881 until 
about four years ago when it b k gmto expand considerably. 
Last year the sea-ons were exceptionally unfavourable and tw'o 
crops were almost entirely destroyed, in spite of which much 
larger areas than c\ei aie being planted up. Wo far, the in¬ 
dustry Jms been carried on almost entirely by East Indian 
immigrants who use lands, in a few'cases belonging to them¬ 
selves but in mo&t ca-es hired from owners of existing or aban¬ 
doned sugar estates. The drainage is in most cases pretty good, 
but irrigation geneially is very impel feet and nearly all of the 
lands relied upon for crops would be described in America as 
‘providence rice farm*-.’ 

During the ‘eighth*-’ Carolina lice was the variety mostly 
grown. On the front laud- of the Essequibo estates the crops 
averaged about 20 bags of padd> to the acre. The plants came 
tomuturilv in 00 to 100 d i\aftet tiansplantiug. No attention 
had to be paid to son-on- as the -apply of' water for irrigation 
and the means of drainage weic very good. It was by uo 
means the exception for the same land to give three crops in a 
year. The principal diaw hack- to the cultivation of this land 
were the cost of* levelling, w liich necessitated filling in old open 
drains, the high lenfs which wore asked, and the uncertainty 
of the first ciops. Levelling the land cost from $15 to $24 an 
acre. The rents, including wutei for iriigation, ranged from 
$8 to $21 an acre pei annum. First crops seemed jjartioularly 
susceptible to attacks hyusoit ot plant bug which will be 
referred to later, and the crop-, on the site* of the old drains were 
usually so heavy that I hey lodged so badly as to be almost use¬ 
less. These drawl jacks weie keenly felt by poor labourers, but 
still the industry slowly expanded. 

A few years ago the growers began to find out that a varie- 

* Paddy is the tlncsbccl but unkubked ike. One bag oi paddy weighs 
12) IK * 
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ty called ‘ Berhice rice’ gives very huge returns although it 
takes a longer time to niatmo than the Carolina rice. 1 lm\c 
been supplied with information, which is considered reliable, 
thatcro]>s have been reaped from the first planting of abandon¬ 
ed land on Wakenaam and elsewhere amounting to as much as 
45 bags (5,400 lb.) of paddy to the aero. Othei plantings than 
the first are reported to give from 25 to 10 bags in an average 
season. The variety is supposed to take li\e months to mature, 
but iny observation, during the last tew months, leads me to 
think that four months or less is sufiieieut, when the reason is 
favourable. There are few reeoided experiments of the returns 
of r.ce from land in the Colony, and the time it takes to 
mature; so the following table supplied by me to tin* 
the Royal Agricultural and Commercial Society of British 
Guiana in 1892 as the result of a trial of varieties of Indian 
rice may bo interesting: - 


Names of 
Sample-). 

Return 
in out 

Straw, 

pounds. 

per act o 
crop. 

Clean 

rice, 

pounds. 

Number of 
days giowtli 
from tians- 
plautiug to 
reaping. 

Pounds weight 
of Paddy 
glowii from 
one Hi. of seed. 

Rarnsah 

18,200 

2,772 

125 

201 

Musloti 

8,003 

2,717 

114 

223 

Grab. Mettah ... 

12,209 

1 3,777 

180 

817 

Bhojna 

8.900 

1 1,910 

1 115 

, 100 

Sound Hobay. . 

3,720 

2,2211 

112 

272 

Borad Hobay... 

12,007 

2,229 

118 

256 

Connich Choor 

9,201 

1,417 

180 

170* 

Creole 

8,107 

1,052 

07 

- 


* Some stolen, so that this return ih not accurate. 

The variety of Carolina riee grown in the Colony and 
described as Creole rice in the table above is of a quality very 
superior to any of the ordinary Indian rices, and is valued in the 
English market at about the same pi ice as Patna and Java 
rice. The so-called * Berbioc rice ’ is of e\en better quality, the 
grain being long, opalescent, hard and of a good size/ The 
discovery of this prolific variety seems to have given a great 
impetus to rice cultivation in the Colony. 

In some cases riee is sowm broadcast, but as a rule it is 
grown in nurseries until the plauts are about six inches 
in length, when they are transplanted. The cost of transplant¬ 
ing is about $4.00 an acre. This system has a good many 
advantages, among which is the regularity in establishing 
a crop, and where rainy seasons are depended upon for provid¬ 
ing water, the time gained by sowing before the rains set in. 
Nurseries require very little water and they need not necessarily 
be close to where the plants are to be grown when transplanted. 

After fields are planted up they, as a rule, require very 
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little weed mg. In most eases tliev require none whatever and 
tbo only attention that is necessaiy, until the grain ripens, is 
the regulation of the watei supply. When very small areas 
are planted In one district, lick* birds give a great deal of 
trouble but with largo areas thou depredations are so inbignifl.- 
cant that nothing need be spent in (hiving them away. Reaping 
is generally done by women and children who pick off the heads 
of grain, leaving the straw standing. The usual price for the 
workib 12 cents per bag of beads. Two bags of heads, when 
threshed, give one bag ot paddy. Sometimes the straw is cut 
witli the grain. In eithei case the tlne-diing ib done iu a very 
piimitivo fashion but at a small cost. 

Ratoon ciops aie veiy seldom taken, as the yield is small 
and the quality of the lice interior. Rice cleaning is done by 
pounding in mortals and tlie cost ol turning two bags of paddy 
(2101b) into one bag of cleaned lice (10511)) is about 40 cents, and 
in some cases !es&. An Englebcrg hidler is used iu Ebsequibo. 
It does good woik, but the ow ncr lias not hod sufficient experi¬ 
ence of cleaning vice with it yet (o give any figuios with regard 
to the cost. A large rice mill was elected in Georgetown by 
a company some time ago. The company was unsuccessful and 
the mill fell into the hands ol* the Government who had 
advanced enough mone> to complete its erection when the 
company’s funds weio exhausted* but who would not advance 
a further sum which was required to make some slight altera¬ 
tions and provide funds for the purchase of paddy, etc., to give 
it a fair trial. Messrs. Wietiug and Richter, a firm of George¬ 
town merchants, have now leased the mill and they maybe 
depended upon to make it a success if it is possible to do so. 

The growing of rice has been carried on, so far, almost 
entirely in bmall lots not exceeding an acre each. Advantage 
has been taken of any existing means of irrigation and drainage, 
but there lias been no combination among the growers to 
provide themselves with any. It woidd be almost impossible for 
them to do so as the nature of the country necessitates that 
such operations be earned out on a large scale. No water is 
raised by pumping for the special purpose of growing rice. 
Practically no modem implements are used for cultivating the 
land, or for reaping, threshing, or milling. Considering the 
success of the industry under these circumstances there seems 
to be very groat possibilities for it with a proper system of 
irrigation and the uso of modem implements. Beyond a 
fatherly interest takcMi iu their concerns by men like 
Mr. Murray, the rice growers have had no assistance in the 
selection of good varieties of seed, or by experiments in 
planting at different seasons or in any other way. Some 
planters look with disfavour on rice growing as it in¬ 
terferes with their supply of labour, and they naturally 
discourage it. The new Board of Agriculture, which is to be 
established soon, will no doubt supply the guidance whieh 
is necessary. To show what is done by a State Department in 
America for the rice growers there, who are men of a class 
very much better qualified to rely upon themselves than the 
l>oor Demerara Coolie, I quote from Bulletin No. 22 of the U.S. 
Department of Agriculture, Division of Botany, 1809: * In 1880 a 



peculiar prairie region wasopeiicd up. In 1881 ontcrpn- 
ing settlers began the development of rice cut tuic, by which, as 
now perfected, the ele\ated and nonnally or }hm lodically diy 
prairie lands are flooded by a system of pumps, canals, and 
dykes, and when the rice is about to matine the water is 
drained off, len\ing tlio laud diy enough foi the use of leaping 
machines. Umlei this system the cost ot harvesting has been 
greatly ieduced and the industry lias undeigone a rapid devel¬ 
opment. In I89(i the depressing effects of a new difficulty 
began to bo felt. The varieties of rice most pioduetive and 
otherwise satisfactory from a cultiual *-taudpoint, under the 
new syhtem, wore defeetixe commercially, because tlie pet- 
ccntage of grains biokon in the process ot milling was very 
large, and the propoition of head rice made up of unbroken 
grains xxas low. The difference in wholesale price 1 botxxoen 
head rice and broken lice is about 2c. per pound. When the 
broken rice ran up to 10.(*(>• or exen 00 per cent. tbe whole 
indubtry xvas menaced. On the 1st July, 1808, an appropria¬ 
tion for the introduction of Valuable seeds and plants from 
foreign countries, asked for by the Secretary of \gricultuie in 
his estimates of the preceding yea r, became available, ami on 
September lbt 1898, Dr. A. Knapp, of Ijouisiaua, xvas appoint- 
ed by the Secretary as an Agricultural Hxplorer, with instruc¬ 
tions to vibit Japan, investigate the rices of that country and 
purchase a stock suited to meet the requirements of the Amer¬ 
ican problem. Dr. Knapp returned in the early spring of 
1809 with 10 tonb of Kiushu rice, which was distributed to 
experiinenteis . ..The results of tlie milling tests are noxv await¬ 
ed." 1 may mention incident ally that the results xvero favour¬ 
able. The Louisiana rice growers now consider the Kiushu 
and a variety kuoxvn as fc Honduras i ice* as being the best 
kiudb for them to cultivate. Seeds of those varieties have 
been ordered and a bag of each is expected to arrive in Dotu- 
eiara shortly. 

Obstacles encountered in growing rice in British (iiuauti 
are very few as compared with those which haxe to bo contend¬ 
ed with in other countries. In Louisiana the cost of waiter 
for irrigation may be put down at a I xml $0 an acre for one 
crop. There is no doubt whatever that perfect irrigation could 
be obtained in Dememra by pumping for a gicat deal less 
money. Dr. Knapp renuuks in the Bulletin quoted above: 
4 Iu all delta rice lauds, the rapid increase of injurious grasses 
becomes a serious question’; aud again * Frequent allusion lias 
been made to red rice. The presence of any rod grains in milled 
riee lowers the grade and reduces the price. The history of 
field cultivation has boon that if red lico once obtains a foot¬ 
hold in a field, it increases lapidly from year to year until 
ita presence in the paddy causes a reduction in the price 
ojf tlie rice. Finally it may prevail to such an extent that the 
rice becomes unsaleable. The laud must be cultivated in some 
other crop for two or three years uutil the rod rice is entirely 
eradicated. The loss to the vice planters from red rice in the 
crop has been great.’ In Demerara neither weedH nor red rice 
give the planteib any trouble. On the other hand some damage 
has been done to om rice fields by insects which Mr. Quelch clas- 
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sifies as ‘ foims of a specie*- of Ppnbastnhut, a genus of plant bugs 
closely related to the 1101 thorn “chinch bugs M that do so much 
damage to wheat and <*0111 crop*-/ Rice grower-. w T ho supplied 
mo with the specimens submitted to Mr. ({notch assert that 
they only attack rice planted out of season wlion it is forming 
grain. This should form the subject of investigation. Com¬ 
plaints have been made that the Colony grown rice does not 
keep so well as the imported niticlo. This is a difficulty which 
should be overcome by experience in curing the paddy before 
milling. 

The limits of tills article only allow of my alluding briefly 
to the benefits which might result from the use of implements 
in the industry. By the use of drills the cost of sowing would 
be greatly 1 educed. On land pro\ ided with proper means of 
drainage, reaping machines could be used, which would reduce 
the cost of production by about 20 per cent, and greatly 
reduce the number of hands employed on a farm. There will 
lie some difficult,\ in reaping * Berbice rice’ by machines, 
owing to the crops being generally so good that the ears are 
too heavy foi the straw, causing the crop to lie as it ripens. 
As it, however, lies evenly and with 110 excess of -draw it may 
be dealt with by certain kinds of reaping machines. Threah- 
ing machines will, of course, be adopted a-» soon as the crops 
assume sufficient proportions, Houghing the land to get rid 
of the roots of an old crop and to prepare for a new one, may 
be left for some time to come to the Coolie and his primitive 
ox plough, llie other day I saw a Coolie ploughing a rice bed 
which was covered with four inchc-i of water. His plough w'as 
made by himself out of the cre oked limb of a tree. It was worth 
about ite. and he could miry it on his shoulder. I 11 ploughing 
it w r as drawn by tw*o splendid fat oxen, fed upon 
nothing but rice straw and a little grass which they picked up 
by the road side. The work done by the team was half an 
acre a day ploughed twice, in different directions. The total 
cost of cross ploughing an acre did not exceed two shillings. 

Without going into details of the cost of production it can 
be confidently stated that the people enu produce paddy, at a 
profit under present eiieum^tanecrt, at one cent per pound, 
delivered in Georgetown. 

The production of rice is increasing rapidly in Louiaiana. 
In the Bulletin No. 01 (second seiios) of the Agricultural 
Experiment Station of the Louisiana State I'ni versify and 
A. and M. College, Dr. Stubbs pays that * there are now nearly 
four hundred miles of canals already constructed, irrigating about 
225.000 acres of rice ’ in that State. * These canals,’ he writes, 
4 are kept full by enormous pumping plants from the streams 
flowing through this section.' The cost of the machinery and 
canals seems to average about $10.00 for each acre of land 
irrigated. The water has to be raised, in most cases, from 12 
to 20 feet. A man's labour costs about $1.00 a day. Only 
one crop i« obtained a year. The average yield is about 
1,000 H). of paddy per acre. Weeds and red rice give a great 
deal of trouble. 

In British Guiana there are thousands of acres of virgin 
soil, near fre*li water streams, eminently suited for rice 
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growing. The land is perfectly level and in no ease would 
the water have to be rubed more tlnn 0 feet to flood it. 
Men can be got to woik for titi cents a day. The average 
yield is betw een 2,000 and 3,000 tl>. of |iaddv per acre and as 
many as throe crops can be taken in a year. No rotation 
of crops 1 h required. The same land in homo east's has been 
constantly cultivated in rice for twenty years without the use 
of fertilisers and with no |>ci a ccptihlo falling off in the yield. 
No trouble is experienced with weeds or rod rice. There is a 
higher duty on rice in America than there is in llritish Guiana, 
but there is very little doubt that tlit* difference is more than 
counterbalanced by the moie favourable conditions existing in 
the case of the latter country. If the rice industry nourishes 
in Louisiana it seems that it only requires capital, intelligently 
used, to make Demcrnra a successful competitor. 


Owing to the kindness of Professor J. B. Harrison, 
we are enabled to give in tin* form of an appendix to Mr 
Gilzean’s valuable paper 1 lie following table in which the 
annual returns concerning lice cultivation in llritish Guiana 
for the |>eviod 1807-1001 ha\e been summarised. From this 
table it would appear that during tin* four years 1807-1001 
there were produced in Hie Colony 10.717 tons of paddy (or 
unhusked rice)and 111,111 tons of clean rice. The value of the 
latter would be approximately £500,000. 

RETURN SHOWING THE ACKKAOM UNI INK HICK CUI.TIVATION IN 
THE THREE COUNTIKH OK ItHITISII (,1’IANA, AND TUB 
ANN CAT, YIK1.D OK THE COUINY. 1807 1001. 
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BEE-KEEPING IN THE WEST INDIES. 

Tlie Impel ial Depot merit «f Agriculture has taken an 
active part in bringing bee-keeping under the notice of the 
people in the Lesser Antilles. In the lirst place it engaged the 
services of a competent Boo-expert to visit the several islands, 
to give addiesses, to advise and assist bee-keepers and generally 
encourage right methods of tieating the bees and obtaining 
honey ot high quality. 

The Expei t engaged was Mr. W. K. Morribou, fonneily 
connected with the United States Department of Agriculture. 
He visited the several islands in 1901 as follows : - 

Barbados, January 1 to 21; Dominica, January 22 to Feb- 
runr\ 5 ; Montserrat, February 0 to 20; Antigua, February 20 to 
27 ; Grenada, March 10 to 28 ; St. Vincent, March 24 to April 12 ; 
St. Lucia, Apiil 24 to May 10. After each vibit a report on the 
condition and prospects of beekeeping was published locally 
in the OJftcinl Gazrtfr and distributed for general information. 

After a careful study of the circumstances Mr. Morrison is 
of opinion that the outlook for bee-keeping in the West Indies 
is very encouraging. At present, with the single exception of 
Jamaica,* a bee-keeping industn can hnidlv bo said to exist. 
At Grenada, St. Vincent, Barbados and Antigua a few bee¬ 
keepers were met with, but in the other inlands, as at St. Lucia 
and Dominica, with an abundance of honey-bearing flowers to 
be found all the year round, little or no attention had been 
devoted to bee-keeping. 

At the conclusion of hib tour Mr. Morrison prepared notes 
for a pamphlet which should give hints and suggestions exactly 
suited to the requirements of bee-keepers in the tropics. These 
notes, after careful revision by the officers of the Department, 
w r ere issued in August LOOK as number nine of the Department's 
Pamphlet Series. The booklet, which is illustrated through¬ 
out, contains in addition to the actual hints to beginners, lists 
of dealers in bee-keepers supplies, a glossary of technical 
terms, a provisional list of the principal bee-flowers of the 
West Indies, and other information of value to those aborrt to 
lake up the pursuit. This pamphlet lias been widely dis¬ 
tributed and can be obtained by all interested in bee-keeping 
from the local agents of the Depai truent at four pence per copy. 

Tt remains now to summarize briefly Mr. Morrison's reports 
on the present condition of the industry in the various islands, 
and its prospects for the future. 

Grhjnaim. 

A considerable number of bees are kept in the island, there 
being three fail sized apiaries as well as many on a smaller 
scale. There is considerable room for an extension of the 
industry, and no immediate prospect of overstocking the island 
with bees. The most desirable situation for apiaries would 


1 See 'Bee-keeping in Jamaica.’ by J. Doblge, IIW Italian Bulletin 
vol. I. pp. 805 S, 



appear to be about two miles from the coa-t so as to secure the 
fine logwood honey, which for <|unli1 a \ is unsurpassed in the 
world. 

Grenada abounds in honey-producing plants but Mr. Mor¬ 
rison recommends the introduction of two others, namely, 
the Gillian bell-flower tliwmm sMavJolitn and the 'raspberry' 
(Rulma roHaefolhts ): the latter! well adapted to cultivation 
in the high lands. 


St. \ i \< hNT. 

There are practically no apin* ies as t \ ot in St. Vincent but 
merely a few old-fashioned hi\es capable', howevei, with care 
of forming the nucleic of a thri\ing industry. 

Many good honey-plants are to be found, in partieular 
the raspberry and, in some of the Grenadines, logwood. 

The high lauds about Mesopotamia ami the Souffriore are 
said to present vor.v fn\ournhle condition-* for bee-keeping* 

St. LruA. 

In this island no one apparently keeps bees, such honey 
as is obtained locally, being pioeured by the vei> primitive 
method of felling trees and robbing the nests of wild been. The 
absence of any bee-keepers i-t the more astonishing as the 
island aboimds'in good hone t \-producing plants, logwood being 
abundant and in one locality or another in bloom for a very 
long season. The local conditions are, on the whole, very fnvour- 
able to the industry, but ow imr to tlu k alienee of domesticated 
bees it will be necessary foi those w ho flivd take up the pursuit 
to import some swarms from \ntigun or elsewhere. As an 
indication that Mr. Morrison's visit has awakened local interest, 
it may he mentioned that since his departure theHt. Linda 
Agricultural Society has voted &‘»5 for the purchase of bee- 
keepers’ outfits to be sold at cost price, on e«s t \ terms, to those 
desirous of engaging in the industry. 

Raimiados. 

In Barbados a tew apinric* c\ist, but none of large si/,e. 
The majority of the bee-keepeis reported small yields of honey, 
one reason for which, Mr. Moirbon states, is iusullicient car* 1 in 
shading the hives. B t v imposing the hives to the sun much 
injury in done and excessive swarming induced. 

The honey produced is of two kind*-: a dark honey largely 
obtained from the flowers of the mahogany tree ho common 
throughout the island, and a light yellow honey, from the flow¬ 
ers of the sea-Hide grape (Cotvolobu nrijrra) abundant along 
the coast. The former is the better ilav wired of the two, but 
the lighter colour of tlie latter would give it a. mow* ready sale 
in any well-stocked market. Two races of bees are kept, A)>in 
mettijlea the common brownish-})lack boo of Northern 
Europe, aud the recently introduced Italian bee. The latter is 
strongly recommended. Owing to tin* extensive cultivation of 
the sugar-cane Barljados suffers from a eompaiutlve scarcity 
of wild honey-producing plant-*. To help to remedy this the 
introduction of the Cuban bell flower is advocated on waste 
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lauds. Tt seems improbable that bee-keeping will ever be an 
important industix in the island and the use of only compara¬ 
tively small hixcs (American eight fiaine) is recommended. 

Dominic a. 

One or two hives of bees exist in this island and these are 
of n very old-fashioned chaiaeter. A certain amount of honey 
is obtained, as in St. Lucia, from the nests of wild beos. 

Two kinds of bees were found, the brownish-black boeand 
a wild stingless bee, a species of T v iyona. Boe-Howers are very 
abundant, and the l>est location for* an apiary would appear to 
be at an elexution of about 1,000 feet and some three miles from 
the sea. Mr. Morrison is of opinion that the outlook for the 
industry iu Dominica is excellent, and that the island could 
easily support 8,000 colonies of bees. He lecommeiuls that any 
additional bees retpiiicd be imported from Antigua. 

Montserrat. 

Txxo small apiaiics xxeie soon, but tin 1 hives xvoro too 
small and insufliciontl.x shaded. The races of bees present are 
the same as occur in Dominica, uamcl.x. A pm mrllijlca and the 
stingless Trifftwa. 

Honey-plants aie abundant, for instance log\x r ood and 
limes, and the prospects of the industix seem good. In par¬ 
ticular is bee keeping ro< oinmended as a profitable oeeupat ion 
for tlie peasantiy, many of whom are xvr> poor. 

Antigua. 

The sole good apiar.x in the island is the one at the Botanic 
Station, consisting of txx r cnt>-llx'c colonies. This apiary xx r as 
started by Mr. A. (». Tillson the former Curator of the garden. 
Mr. Morrison remarks that it was in good condition, the hives 
been well shaded, properly spaced, and generally well arrang¬ 
ed. In contrast to these he found the hix f es in common use, 
as a rule, too small and not xx'ell shaded. 

The bees in domestication xvcio the common hroxvnish-blnck 
bee witli a fexv Italian bees at the Botanic Station. 

Uom\\ -plants arc* plentiful and a good future seems before 
the industry in Antigua provided the bee-keepers keep in 
touch xxith the market and give careful attention to the 
methods of preparing, packing and shipping their produce so 
ns to ensuro its arrix r al in the host possible form. Tins can only 
be done by reading the euirent papers devoted to the subject. 
Kxtractcd honey has a ready sale in the local market, and 
an extractor is obtainable on loan from tlie Botanic Station. 
Antigua honey which has been shipped to Knglaml lias realized 
good prices, and there seems to be a good market for it. 

Since the completion of Mr. Morrison's engagement consid¬ 
erable efforts have been made to encourage the industry by 
placing the means of obtaining hive appliances and informa¬ 
tion within easy reach of all interested. Model apiaries are 
being established in each island, either at the Botanic Station 
or at the Agricultural School, ho that visitors can sea the hives 
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recommended in actual working order and obtain practical in¬ 
formation from the oflieers-in-clmrge who also arc in a position 
to assist in obtaining hives, bee-* etc, at cost price. Queen bee* 
can be obtained in the sanuMvay. In localities where bee- 
flowers are comparatively scaiw, such as Itorbados, packets of 
seeds of the bell-flower have been widely distributed free of 
charge* A great deal of interest has already beon aroused. In 
the subject and with every convenience at» hand it is hoped that 
a flourishing industry may in time be established in these 
islands. This however will, in the end, depend largely on the 
care and attention which bee-keepers are prepared to give to 
the subject. 


“THRIPS” ON CACAO IN GUADELOUPE. 

Through the courtesy oi Mr. Louis II. Ayrne, United States 
Consul at Guadeloupe, a copy has been received of a transla¬ 
tion of a report by M. Aug. Riot. on the ocem ronce of 4 thrips ’ 
on cacao in that island. This pest was tin* subject of an article, 
with figures of the young and inn lure insect, in the IJVs/ 
Indian Bulletin, Vol. II. pp. 175-100, where its occurrence in 
Grenada, Ht. Vincent, St. Lucia and Dominica wah noted, with 
a comprehensive description of its habits and distribution in 
Grenada. 

M. Riot’s report deals evidently with the same insect and. 
whilst showing that it lias extended its range to Guade¬ 
loupe, describes an attack closely similar to that observed in 
some parts of Grenada during 1000. In bis summary, M. Riot 
says that the pest is pretty widely distributed among the cacao 
plantations of Guadeloupe: that the damage is sometimes 
insignificant, sometimes very great, according to the environ¬ 
ment; that the best way of protection against the disease is 
found in seeking favourable conditions for the culture and in 
giving the plantations every care compatible with such culture, 
and then if, in spite of theses damage is caused by the insects 
the remedy is to bo sought in spraying Die trees affected with 
kerosene emulsion. 

The attacks of 1 thrips’in Guadeloupe arc similar to those 
elsewhere, the amount of the damage being large or small 
arceording to circumstances. Evidently M. Riot’s experience 
fully confirms the view that whilst careful treatment of the 
trees will do much to lessen or avert the attacks of the post, 
the ultimate reliance must be placed in spraying. The ques¬ 
tion of spraying was very fully dealt with in the article on 
thrips referred to above, and whilst kerosene emulsion was re¬ 
commended e8i>eoially for spraying pods, rosin and other washes 
were suggested for general treatment. The insect can pro- 
bably be regarded as a pest of cacao always ready to boeome 
troublesome and cause damage' whenever the conditions are 
favourable, either from drought or from neglect and wrong 
tieatment of the trees, 
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Whether the pest will eventually become so destructive 
as to need extensile tieihnent on a laipcs'sile U doubtful, 
but cacao plnnteis in Uieinidi, St. Vincent, St. Lucia, 
Dominica and Guadeloupe w r dl need to be on their guard ior 
signs of Injmy and use the spraj im» machine to check the in¬ 
crease of the insect whenever it becomet destructively abun¬ 
dant. 

M. Riot’s report st\te^ that the inseet had been scut 
by him to Prof. (Haul at Palis, who lius named it Ptn/HOtnw 
nibvocincta. It was pieviously regarded here ns belonging to 
the genus UelhthriiM. Mi. JVrgande of the U. S. Dei>artment 
of Agriculture, to whom the insect was leferred for determin¬ 
ation, was of opinion that it constituted anew genus allied to 
lieliofhrip'i. 

Specimens of the insect were also sent to Mr. E. E. Green, 
who had previously rerouted the occurrence of a tlirips on 
cacao in Ueylon. In a letter of September 10, 1901, he 
states 4 I beg to acknowledge receipt of > our specimens of the 
“Grenada thrips.” This insect appeals to bo e!oseI> allied to 
the tblips affecting cacao in Ceylon Thelaiva mul nvmpli of 
oni Ceylonese insect are also distinguished by a transverse 
crimson baud, which appears to be a shiking feature in the 
early stages of thcGienada tblips.’ 

The geographical distribution, as known at piesent, is 
Grenada, Ht. Vincent, St. Lucia, Dominica, Guadeloupe and 
possibly Ceylon, it is not improbable tint the insect will 
bo found to occur in other paits of the West Indies and South 
America. 


THE “WITCH BROOM" DISEASE ON CACAO IN 
SURINAM. 

Tn the couisoof a leeent pipei by Mr. A Howard, Mycolo¬ 
gist to the Imperial Department of Agriculture, on 4 The 
fungoid diseases of cacao in the West Indies ' (Wed Indian 
JMtvtiHi Vol. II, pp. 190-211) attention was diawn to a disease 
which attacks cacao in Surinam, producing k witch brooms’— 
as the curious bundle*- oi malfoimed twigs are termed in the 
affected trees. Tin desirability of excluding this disease from 
the British West Indian Colonies in which tin* cultivation of 
cacao is an inijKntaut industry w r as also pointed out. 

Since that paper was written tilt* disease* lias been studied 
on the spot (between July and November of the piesent year) 
by Professor F. A. F. 0. Went of tlic University of Utrecht, 
who lias since visited Barbados and very kindly placed the 
results of His investigations at the disposal of the Depart¬ 
ment. Mr. James Mavor, of Murionburg plantation, Hurinam, 
han also been so good as to forward a large quantity of diseased 
material, preserved in alcohol, to tho Department which has 
been examined by Mr, Howard. As Professor Wcut’s rehcarches 
indicate that the disease is more serious than was originally 



supposed, it. is very desirable that 1 lie biller information uow 
to hand be placed on record for the information of cacao 
planter* in the West Indies. 

As mentioned in the paper referred to. the disease wan first 
investigated by Professor Ki taenia I5 ih, of Amsterdam, who 
discovered asci, or fruiting organs, of the Kvoaxntx type on the 
under side of two of the rudimentary lea\es borne on the twigs 
of the ‘witch brooms/ The full account of his work is given 
in the Tijdxvhrift voor Wanfrnvirkft n for 1000, whilst shorter 
notices occur in thoZritxchriff fur PJfanwn krnnkh*'ilvn for 1001, 
p. 20, and the Journal J\if/riruHurr tro^icale, September 1001. 
p. 72. 

On account of the discovery of these particular fruiting 
organs, and the general appearance and internal structure of 
the * witch brooms/ Professor Bos concludel that the disease 
whh due to a uow fungus, related to those known to pioduee, 

* witch brooms * in other trees, and which he named ICxoanruH 
Theobromae . 

The accompanying illustration, reproduced from his paper, 
shows the general appearance of one of these fc witch brooms * on 
a cacao tree. 



A ‘ Wrrcii Broom ’ on Cu ao. 
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Tlio examination of dhc.iMd main ml, v\ln< li had born pre¬ 
setted in fominlm, lot w .tided (o the Uefiat inient by Mr. J. H. 
Halt in Fcbnmij l.i-t (.tiled to ie\< al the picseure of the char¬ 
acteristic f*inil mu hodn s of the FuHtMUs. Mr. Masseo of Kew 
was likewise unable to detut them in specimens sent to 
Jiim. The fmtlun supplv of mail iial s< nt*to the Dopnitmcnt 
by Mr. James M.tvm, in Mnv l.^f, gave no better results as fai 
these fruiting oigair weie < on< 01 iu d, alt hough penetrated in all 
diieetions b> the Hue tlueads 01 h a \phm ol* some fungus. (The 
full details ot the u Mills ot these* examinations have been pre¬ 
viously given, lo <. <</. pp 205 h.) 

\t this junctuu the lecent obsei \ at ions of Professor Went 
in Surinam aie ot iuteiost He also is oi opinion that the 
disease is due to a fungus although the evidence is not 
yet sufficiently eonelusi\e to dctcimiiie definitely what fungus 
is the actual cuise I It* has found that in cacao trees containing 
4 witch brooms 1 the pocNaie also attacked by a fungus which 
causes a swelling at the side*, and finally gives rise to a hard, 
woody pod which i-> practically worthless. He considers it 
probable that the fungus causing 4 witch brooms’ is allied 
to that which produces the hard woody pods, but in neither 
case has he observed any formation of spores, nor have liis 
cultures of tin* fungus omitting in the ‘witch brooms’ and 
the abnormal pods pioduccd spores. The absence of these 
prevents the exact determination of the fungus for the present. 
In addition, our want of knowledge concerning the process 
of spoie foimation leaves ns in doubt as to the method by 
which the fungus spreads a point of the lir»t importance 
iu the consideration and application of remedial and preventive 
measures. The planters in Surinam have already found it 
advisable to cut out the tufted masses of twigs as soon as ob¬ 
served. This method will piobablybe sufficient to keep the 
disease from making much headway for the present. If how¬ 
ever it lias to bo carried on to a large extent the productive¬ 
ness of the tiees must lx* impaired. 

It is evident that sufficient is alrouly known concerning 
this disease to render it very desirable that the greatest 
car© should lx* taken to prevent tin* 4 witch broom 1 disease of 
Surinam obtaining a foothold in the West Indian Colonics, and 
to this end the impoitation of all cacao pods, seeds and plants 
from the South American continent into those* islands should be 
absolutely pr< >hi hi to< l. 


METHODS FOB DESTROYING LAND CRABS. 

Experiments have been iccently carried out in the des¬ 
truction of the small land oralis that infest many low-lying 
places in Barbados and other West Indian islands. The crab 
on which these were tried *is the small ml land crab, with a 
large purple blotch on the back, probably Gcccn'ciHitH latemliH, 

The usual iciueily in to lay a mixture of comment and 
phosphoru* iu each crab hole. This 1 h effective, plenty of dead 
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cr&bb being found nut side their holes next day* but the treat¬ 
ment ib somow hat cost Ij and phosphorous is not pleasant to 
handle. It was hoped il might bo possible to lind a simpler 
and less costly method ol treatment that would be effective ou 
a large scale. A \ arioly of poisons were tried, such as Paris 
green, corrosive sublimate, Ixmiolc acid and flowers of sulphur, 
each mixed with eornmeal w ith or without molasses. In addi¬ 
tion, attempts were made todtive out the crabs with kerosene 
and water or whale oil soap, and also eu*ry blade of grass on 
which they might feed was sprayed with Paris green. Those 
proved to lx* ineffectual, and finally two further methods wliieh 
seemed more promising wcie selected for eaieful trial. These 
were, treatment with hot water and poisoning with ar-enie. 
The hot water wu<- poured down the holes until the crabs 
either camo out or were killed. An inteiesting ])oint noticed 
was that almost boiling water killed theeiabs immediately or 
caused them to (hop their legs as the water touched them, 
whilst water just bearable to the hand (110 K) killed them moro 
slowly, their legs not diopping off at all. This fact is import¬ 
ant, as it is more satisfactory when the crab walks out and can 
be seen to die or can be killed. Cure was tlicu taken to mix 
cold water with the liot till the right temperature was reached, 
when a little poured down tho hole sent the crab scuttling out 
leaving no room for doubt as to his death. All the holes were 
then fille d up and this treatment was evidently successful. 

The second method tried was to poison them with a mix¬ 
ture of white arsenic, molasse<- and eornmeal. This gives no 
apparent results at first, but if the crab-holes are filled up two 
days after the application, many will not bo re-opened, showing 
that the crabs died inside. Also, if the re-opeued holes were 
again dosed up later, it was found that still more crabs had 
died. The arsenic, though slow, is evidently effective and is 
probably specially valuable as crabs that eat their dead relatives 
would also perish—-a result not always obtained with phospho¬ 
rus poisoning. The results of ursonic are most ovideul some 
days after the first application and thoro is good evidence for 
believing that the arsenic may kill, not one batch only, but two 
or more auccesHivuly. Granting the three treatments, hot 
water, arsenic and phosphorus to Ini all effective, which should 
bo adopted V 

On calculating comparative costs tho following figures were 
obtained:— 

(1) Hot water treatment: Cost of fuol and labour 

$ 1 . 00 . 

(2) Poisoning with arsenic: 

Cost of materials at locul prices 13 cents and lalxmr 
16 cents, total 50 cents; or with cost of material im¬ 
ported direct, free of duty, 10 cents, total 35 coats. 

(8) Poisoning with phosphorus 

t 

Cost of material at local price 00 cents, and labour 
10 cents, total $1.12; or reckoning at direct import 
X>rioe free of duty, total 60 cents. 

These figures were obtained from treatment of badly infest- 



ed pieces of giound of equal size, mid they represent as closely 
as possible equivalent values. 

On comparing these figures it 'Will be seen that hot >vater 
is too costly. Arsenic is less expensive treatment than phos¬ 
phorus and deserves a trial on this account alone. In the 
picpamtion of the poison arsenic is also more convenient. 

The piopoitions ir-ed were aiscnn* one ounce, molasses two 
ounces, ami eormneal one pound ; these were simply mixed well 
together into a paste. 

The preparation of phosphorus poison is thus described by 
Mr. Cl. E. Clarke of (liacme llalK Barbados: ‘ I iind the most 
economical wa> of destroying crabs is to poison them with 
a mixture of common 1 anti phosphorus mixed in the following 
proportions: 1 stick of pho&plimus, 1] inches long, four pints of 
eormneal. Put the stick of phosphorus into a vessel and dis¬ 
solve it into about four pints of boiling water; then add the 
meal, stirring all the time. Apply a very small portion of the 
mixture (at the top of each crab hole) oibhei plain or folded up 
in a sweet potato leaf/ 

Theao experiments, while showing that poisoning with 
stick-phosphorus is effective, point to a possible cheaper method. 
In treating crabs on a large settle the aisenic might be given a 
trial in compaiisou with the phosphorus with a view to obtain¬ 
ing a simpler and less costly held treatment. 


RECENT EXPERIMENTS WITH SWEET 
FOTATOS. 

Hwoet potutos (the enlarged loots of Jpomm Batata*) are 
among the most important agricultural products of the West 
Indies. As Mr. K. Watts Wtnt Indian Bulletin, Vol. I. p. 271 
states: k Ko far as the <»itgar-producing islands are concerned 
the sweet potato occupies the foremost place in the list of 
home-grown foods and is, probably, next to the sugar-cane, 
the most important crop grown. , . At present the crop is 
grown upon the sugar estates as a snatch crop and fulfils a 
useful purpose; owing to the short time it taken to come 
to maturity it can be planted after the (ratoon) canes have 
boon cut when the potato crop will be ready for reaping from 
about December to February. After the crop lias been reaped 
the land maybe quickly prepared for a crop of sugar-cane. As 
the potatos usually meet with a ready sale the crop Is of value 
to the sugar planter and acceptable to the labourer. Sweet 
potatos are largely grown by the peasantry themselves, the 
ease with they are propagated, the poor soil in which they will 
thrive, the small amount of attention which they require, and 
the short time in which they come to maturity, all commend 
them to the peasant/ In the case of such a short time crop as 
the sweet potato it is difficult to obtain reliable information 
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as to the actual acreage undei cultivation. Koi Barbados the 
question was vcr> fully discussed by Mi*. J. It. Bo\ell in the 
\V(Ht Indian huUrtui , Vol. I. pp. 201-12. lie estimated that 
there were ai)out 2,000 acres under sweet potatos in the island 
as catch and lot at ion crops on sugar estates, of the annual 
\alue of about $100,000 ot approximately =£21,000. 

In the islands otlior than those dependent on sugar, sweet 
potatos also form a staple food, licing to a great extent iuqmrt- 
ed from those colonies in which the conditions arc favourably 
adapted to their profitable cultivation. The sweet potato is 
also extensively grown in other parts of the world, for instance, 
the Azores, S. Africa, and the United States. According to the 
census return of 1800, the United States produce about 
44,000,000 bushels per year. 

Receutly considerable* attention has been given to this 
crop by the Imperial Department of Agriculture and,-as a 
result, a good deal of experimental work has been carried ou 
and more is in hand. 

UXFHRIMKKT4 WITH 1)1 IWK It ED NT V YHIKTIlfis. 

During the last season two sets of experiments weie start¬ 
ed to test the comparative value of the various varieties of 
sweet potatos. These varieties nioeoiumonly recognised by 
local names, often indicative of some distinctive diameter of 
the potato, or of its place of origin. They differ from one 
another amongst other points in the shape, size, colour, flavour, 
and quality as a table vegetable of the root, m the shape of the 
leaf, iu time of maturing, and in keeping pow r er. 

In connection with the Botanic Station, Antigua, fifteen 
different varieties—some local, others introduced—Avert) grown 
in separate plots under the same conditions. The crop from 
each plot was weighed separately. The full results have 
already been published by the Department in the Report on 
certain Economic Expert men Ih in connection trith the Botanic 
Station Antigua , WOO-VML The > ields of each variety wore' 
calculated iu tons per acre, and varied from *0 of a ton to JN 
tou*% Amongst the varieties which occupied tho foremost 
places were ' Eliza ’ and two Trinidad kinds known as *T. V and 
‘T. 2.’ respectively. The latter, although beaten by tho variety 
‘Eliza’ in actual yield, were superior in shape. The experiments 
will be continued. Last year tho giound was comparatively 
new\ aud the variation In the yield of duplicate plots necessi¬ 
tates caution in estimating the relative value of the several 
varieties. 

At Barbados a somewhat similar series of plots were laid 
out, under the charge of Mr. J. R, Bovell, on Waterford Estate. 
Twenty-eight varieties, mostly local, were obtained and 100 
holes (5J x 5£ ft.) planted of each. It was hoped that iu the pre¬ 
sent crap season they w r ould have been dug and weighed. A careful 
comparison was then to have been made as to quality as a table 
vegetable, shape, keeping power, etc. Unfortunately, during 
the past season insect pests have been more than usually preva¬ 
lent on sweet potato** iu Barbados. The exi>eriment plots were 
ravaged by red spider and other j[>ests aud the plants seriously 



injured. Even under Mich adverse conditions some useful 
information was obtained,concerning tlie comparative powers of 
resistance of the different varieties. 

The field was examined by Mr. Maxwell-Lefroy in the 
middle of November. The sharp manner in which the plots of 
the different varieties were marked out owing to their varying 
powers of resistance to insect attack was most striking. 
Among“t those which had suffered tho most at this time' were 
‘Red Sealy.’ ‘Hurley,’ and ‘Caroline Lt*e.’ About a month 
later many of those which were fairly free from attack in 
Novemberhad been damaged, but to the end ‘WhileCilkes’ (both 
the three aud six mouths varieties) and ail the plots of mixed 
kinds, maintained their rigour in a surprising matter. Prom 
the result of this single experiment, ‘(hikes’ and plots of 
mixed \arieties seem to possess more than average powers of 
resistance to insect attack. 

HTORINO HWHKT I*0TAT0b. 

The usually low keepiug-pow'er of the sweet ]>otato is a 
great drawback to its usefulness. The question is discussed 
somewhat fully by Mr. Watts in the paper already referred to. 
The practical result is that shortly af tor the time of reaping the' 
supply of sweet potatos exceeds the demand. Tho greater 
number of the varioties will not keep long after being dug and 
they are sold at once at low prices to clear the ground for the 
succeeding eaue crop. Hence for a brief period food is abundant 
and cheap. At other times the reverse is often the case. 

* These home grown supplies are, as a mile, employed directly 
as food, little attempt is made to convert them into forms 
which will keep and thus equalize the supplies which are 
otherwise irregular: it seem& probable that something will 
have to be done in this direction before much progress will 
be made in the substitution of locally grown for imported 
foods.’ (F. Watts, loc. oit. p. 274.) The concluding words indi¬ 
cate the course which is pursued in equalizing the distribution 
of food throughout the year in those communities which 
can afford it, namely the importation of foodstufFs, princi¬ 
pally from America. Mr. Bovell (loc. cit. p. 211) gives the 
value of such articles imported into Barbados (for the year 
1898) as £175,011. Towards this large total, starches, grains 
and meals of various kinds contributed no less than about 
£95,000. Most of these could be raised in the Colony, fn 
the other sugar islands the situation is very similar. Ameri¬ 
can food 6tuffs are largely imported to supply, durin g 
certain seasons of the year, the want of local food sup¬ 
plies, although at other times of the year such food 
materials are produced in the island in excess of tho dmu^n d. 
Unsound as this policy undoubtedly is, it will probably con¬ 
tinue to be pursued until conditions arise which compel atten¬ 
tion to be given to the more extensive cultivation of local food 
stuffs and to methods for preserving them so as to allow 
the supply to be regular and uniform throughout the year. 
The question of the storage of sweet potatos in a fresh state is 
one which lias attracted a considerable amount of attention 
in different parts of the world. In the West ladies It has been 
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found that some varieties keep fairly well if left in the ground 
and dug in small quantities as required. This method has 
disadvantages and a better one is very desirable. The problem 
of storing sweet potntos is discussed in Farmers' Bulletin 
No. 26 oi the U. 8. Department of Agriculture, entitled 
Street Potatos: Culture and Cnee, by Professor J. F. Duggar of 
Alabama. He says (p. 18) ‘There is need foi further investiga¬ 
tion to determine the best method of storing sweet potato**, 
for the losses occurring during storage are sometimes enormous. 
The conditions in the States ure however very different to those 
obtaining iu the West Indies and although it might be of inter¬ 
est to put on record the methods there employed, tho contrast 
in climatic conditions must not be lost sight of. 

The best results are apparently obtained by storing the 
potatos in dry cellars or rooms, in which the roots are placed 
either with or without packing of sand, straw, hay, or other dry 
material. Mr. Dnggar in summing up says ‘Hweol potatos 
daring storage should bo kept iu a dry atmosphere with ample 
ventilation, and a temperature between 50° and 60“ F., except 
during the sweating period, for which time the temperature 
recommended by those who use artificial heat is 80' F.’ Later 
(p. 29) he says ‘ The atmosphere of the storage room should be 
kept dry. The condensation of moisture ou the roots affords 
conditions favourable to decay.’ The essential points for success 
by this method of storage, namely perfectly dry conditions 
and a comparatively low temperature, arc almost impossible 
to obtain economically in the Weot Indies where the air usually 
contains a very large amount of watery vapour, and the tem¬ 
perature is higher than iu northern latitudes. 

DESICCATED SWEET POTATOS. 

Setting aside the possibility of keeping the whole potatos 
in a fresh condition, it remains to bo seen \\ hetlier any other 
economical method is feasible. Mr. Duggar describes two 
modes of preserving sweet potatoR for use as a table vegetable. 
He says (op. cil. p. 25) * Uncooked sweet potatos may be sliced 
and then dried either in the sun or in ovaporators. They are 
prepared for the table by soaking and baking. Dried sweet 
potatos were exhibited among the products of Japan at the 
Colombian Exposition. Their preparation is described os fol¬ 
lows:-- “Cleanly washed potatos are placed in a suitable 
basket and immersed in boiling water foi a short time: when 
taken out of the basket they are cut into thin slices and spread 
over mate and exposed to the sun for two or three days. Iu 
order to make a superior quality, the skin of the potato is 
peeled off before slicing." As an indication of more recent 
developments it may be mentioned that a company has been, 
lately started in New Jersey, America, with a capital of 
$1,000,000, to make flour from sweet potatos. The early results 
are reported as bring very successful, and it is proposed to 
erect mills all through the sweet potato growing region. 
The more important States in this region are North and 
South Carolina, Georgia, Texas, Alabama, Mississippi, Virginia 
and New Jersey. 
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PREPARATION OP MKAI;. 

TIio remarks above, based on the Irregularity of the supply of 
food throughout the year, apply with especial force to Anguilla, 
oue of the Leeward Islands, situated about mid-way between 
St. Kitts and the Virgin Islands. Sweet potatos oro grown 
in Anguilla and are usually very abundant during oiu* short 
season of the year. The peasants oxliaust their stock during 
the two or three months following crop time, and for the 
remainder of the year are practically reduced to living on 
pigeon-peas (Cajamut indicun) and any other chance food plant 
which is capable of withstanding a six months’ drought. . The 
l>ossibility of preserving the potato in a palatablo form is of 
the greatest importance to the peasantry of this island. Tho 
experiments recorded below are, to a large extent, tho outcome 
of a request for information and advice made by Dr. J. Niuuft 
Rat, Magistrate of Anguilla, to tlio Department. Great credit is 
due to Dr. Rat for the trouble taken by him in tho iutorosth of 
the island. 


KXPtfliIMKNTS IN ANGUILLA. 

Tn November 1809, Dr. J. Numa Rat requested advice from 
the Departmeut as to a good method of preserving sweet 
potatos. He was recommended to try slicing and drying, us 
described above, this process having been found to givo satis¬ 
factory results in various parts of the tropics. 

Early Experiments. In May 1900, Dr. Rat forwarded a 
box containing sweet potato meal which had been prepared in 
the following manner. The potatos were peeled and grated, the 
pulp squeezed in a cloth and then dried in tho sunshine for 
two or three days. The dried pulp was sifted and the coarse 
parts powdered in a mortar. By this method twenty pounds 
of unpeeled potatos gave one pound of meal, that is, a return 
of only five per cent. The potato used for the early experi¬ 
ments was a variety known in Anguilla as ‘Hug ’em fast.' 
The cost of preparation was about Is. per pound. 

One obvious objection to this method is the great loss of 
material caused by squeezing tho wet pul]). This point was 
noted by Dr. Rat, and is emphasized iu tho following re¬ 
marks by Professor A. H. Church, P.R.S., author of The 
Food Oraim of India, etc., to whom a sample of tho meal 
was submitted. Professor Church says ‘The method of 
preparation involves much loss of that one constituent which 
one can spare least—namely, the proteid or albuminous sub¬ 
stance. . . The expressed jiuce of succulent roots and tubers 
usually contains much soluble vegetable albumen.’ A subse¬ 
quent analysis of the meal by Professor Church confirmed his 
anticipations. The meal was found to be deficient in flesh- 
forming nutrients. ‘The ratio of nitrogenous matter to 
‘digestible carbohydrates being 1: 24.’ Previous analyses of 
whole sweet potato roots had yielded the more satisfactory 
ratio of 1:18. 
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The detailed figure* of Professor Church's analysis of the 
Anguilla meal are as follows : - 


Water ... ... .... 

12-0 

l>et* cent 

Albuminoids and proteids * 

JWf 

p i« 

Digestible carlwhydratos 

77MS 

ii «i 

Oil or Fat 

o-o 

11 91 

Fibre ... 

. **l\i 

19 11 

Ash or mineral matter t ... 

21 

*1 11 


* Calculated by mnltlphlng the ntlingen l>> C’A. H> I lie phenol method 
3*5 per cent whs found. 

+ Of this *v*h 0*1 i wan phosphorus peulosirie. 

Professor ,1.1*. d’Albuquerqne. Island Professor of Chemistry at 
Barbados also analysed a sample of the meal with very similar 
results. 

Later RwritneiitH. In order to avoid if possible the 
loss occurring in the previous method. Dr. Rat prepared 
some more meal by grating the sw oet potatos and Him-drying 
the pulp without subjecting it to pressure. This method 
was found to be a practicable one.The yield of uieal was 
from fifteen to tweuty pel* rent, of the origiual weight of 
the roots instead of only five per ceut. as iu the earlier 
method. A variety railed the 4 Dominique' was used instead of 
the 4 Hug 'em fast.’ The labour entailed being the same ns 
before, but the yield four times as much, the cost of pro¬ 
duction was accordingly reduced to one quarter, namely, 
4ti. per pound of prepared meal. The meal so prepatvd was 
analysed by Professor Church. Its composition was found to 
be very similar to the former sample, but strangely enough it 
did not contain quite so much proteid matter. 4 The results’ 
Prof. Church says 4 tend to show that the vnriety 44 Dominique” 
is inferior to 44 Hug ’em fast ” in this respect.’ 

NXPHRT MONTH AT ANTKJUA. 

At the time when the question of converting sweet potatos 
into meal came into prominence owing to tin* necessities of 
Ang uill a, Mr. Francis Watts, the Coverumeut Chemist for the 
Leeward Islands, obtained information from Mr. Spooner, of 
Bendals’ estate in Antigua, concerning some experiments which 
he had previously carried out in this direction. Mr. Sjiooner’* 
attention was drawn to the subject in 1808, when sweet potatos 
were exceptionally abundant. The main points iu Mr. Hjtooner’s 
method were as follows:— 

The cleaned potatos were cut into slices, about of au inch 
in thickness. The cutting was at first done by hand but later 
an old chaff cutter, temporarily adapted to the purpose, was em¬ 
ployed with very good results. The slices were spread out on 
galvanized wire netting and quickly dried iu the sun, until 
quite brittle. This state was reached in six or eight hours, 
when conditions were favourable. They were then stored in 
old flour barrels until sufficient had accumulated to be worth 
grinding, for which an engine on the estate was utilized. 

The yield of meal by this method was 40*88 per cent, of 
the original weight of the potatos; one ton of roots yielding 
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9101b. of meal. Mi*. Spooner estimated the cost at £4 9. 7. per 
ton of meal, that is to say approximately W. per ]>ouikI. 

Several tons of meal were made and used with great success 
for feeding mules and stock. The labourers ate it readily, and 
Mr. Spooner says that he personally found it a palatable and 
satisfactory form of food. It kept well, provided the slices had 
been thoroughly dried before being ground, but losses were in¬ 
curred when for any reason, the slices were left at all leathery 
instead of being perfectly brittle. The meal made from such 
leathery slices quickly became tainted and spoiled. 

It Is important to note how by the use of simple machinery 
the cost was reduced to such a low figure as l/i. per pouml. 

The picparation was analysed by I)r. Voelcker who report¬ 
ed: ‘The meal is well dried containing only 12 per cent, of 
water and should keep perfectly well. It contains practically 
10 per cent, of sugar, with 07 per cent, of starch and digestible 
carbohydrates, 5 per cent. oF nitrogenous or protein matters 
with a not inconsiderable portion of mineral (bone-producing) 
matter. The percentage of indigestible (woody) fibre in very 
small.* 


Dr. Voeleker’s comple analysis is as follows: - 


Moisture... 

Nitrogenous matter * 

Oil . 

Sugar 

Sta rch and digest! ble ca rbc >h yd ra t es 
Indigestible (woody) fibre .. 

Mineral matter (ash) f 


11*99 per cent. 
5*12 „ 


MB „ 
9*90 „ 
(17*01 „ 

1*89 „ 
2*90 „ 


« 


Containing nlcrogeu 0*82. 

1 Including sand, 0*03. 

The comparatively high percentage of nitrogenous matter 
in this sample is noteworthy. This is the element which is 
lacking in the dietary of inan.\ of the Wait Indian natives, and 
of which so large a proportion was lost by the Anguilla mode 
of manufacture. 


From the above facts it will he seen that it is passible to 
produce from the sweet potato a meal which is palatable, 
digestible and cheap. It is essential that the potato should be 
quickly and thoroughly dried and then reduced to meal. By 
this treatment the greatest amount of nutritive material is 
retained. 


For such a locality aH Anguilla it is important to determine 
whether a meal can be made at crop time and stored for use 
during the period of drought. To this end it is essential to 
know: (1) The food value of sweet potato meal, and (2) its 
keeping qualities. 


POOD VALUR. 

In a perfect diet the ratio of the albuminoids or 
nitrogenous matter to the digestible carbohydrates and sugar 
together should be about 1: 4iJ. This relation is spoken of as 
the ‘nutrient ratio.* The aliove analyses of sweet potato meal 
show that its nutrient ratio is low, The first sample of 
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Anguilla meal gave a ratio of 1: 24, and in the later samples it 
was even less. In the Antigua meal the ratio waR much higher, 
about 1:15. In an analysis of fresh sweet potatos, recorded by 
Prof. Church in his book ou Fond the ratio is given as 1:18. 
Specimens of a Barbados variety analysed by Prof, d’Albuquer¬ 
que gave as low a ratio as 1 : 50. This deficiency of the meal 
in proteid matter can easily be counterbalanced by supple¬ 
menting it with such a food substance as pigeon-peas, which 
are rich in nitrogenous constituents, in common with the 
seeds of many other leguminous plants, la pigeon-peas the 
nutrient ratio is about 1: 3. As has ah'eady been stated these 
peas are grown in Anguilla, in sufficient amount in fact to be an 
article of export. They are one of the staple foods during the 
dry season. Taken alone however they are not beneficial, con¬ 
taining too large a percentage of protcids in proportion to their 
carbohydrate and sugary contents. In conjunction with sweet 
potato meal they would make a good diet, capable of sustain¬ 
ing the inhabitants during the season of scarcity. 

KBRPING QUALITIES. 

Some of the meal prepared by Dr. Rat waB sent to the 
Head Oflioe of the Department at Barbados, in tins, and after 
about twelve months' ordinary storage was jierfectly sweet and 
good. Mr. Spooner’s testimony as to its keeping powers lias 
already been given. There appears therefore to be no doubt 
that the meal, carefully prepared, a ill keep good for several 
months—a sufficient time to serve the immediate purpose of 
the people of Anguilla. 

EXPERIMENTS IN PROGRESS. 

In June of the present year (1001) the Department obtain¬ 
ed for use in Anguilla a grinding mill and a vegetable slieer. 
During the coining crop season these will be tried, and it is 
hoped that an impetus will be given to the establishment of a 
regular industry In sweet potato meal, the importance of which 
to people situated as are the inhabitants of Anguilla, it is diffi¬ 
cult to over-estimate. 

OTHER USES OF SWEET POTATOS. 

Another method of preservation, namely, canning sweet 
potatos lias been tried on an industrial scale in America. Mr. 
Dnggav says (op. cit. p. 25) ‘ Within recent years sweet 
potatos have been canned in a few localities. In 1893 a factory 
in Mississippi canned about 1,000 bushels using three-pound 
cans, which sold in Chicago at 95 cents per dozen delivered. 
A bushel of sweet potatos was sufficient for fifteen cans. 
Fanners were paid 40 cents a bushel. This firm expected to 
can about 8,000 bushels of sweet potatos In 1894.’ Such a 
method whilst of interest is hardly likely to be of practical 
importance under present West Indian conditions. 

Besides furnishing an important portion of mau’s diet, in 
many warm countries, sweet potatos are very useful as fodder 
for cattle and stock. Both roots and vines (foliage) may he em¬ 
ployed to this end. Mr. Duggar, in the pamphlet already 
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referred to, compares the relative food-values ot* corn and 
sweet potatos. His results are expressed as follow s 


Relative Food Value of Corn and Street Potato#. 



Dry Matter. 

Protein. 

Nitrogen free 
extract & 
fat. 

1001b. Com contain 

89-1 Ih. 

10-5 9> 

75 n». 

8009). Sweet potatos 




contain . 

86-7 9). 


75-8 n»._ 


‘Thus three pounds of sweet potatos afford almost as 
much dry matter, quite as much carbonaceous material, but 
less than half as much protein, as is contained in one pound 
of corn. By using one-half pound of cotton-seed meal or 
one pound of cow-peas (seed) for every ten pounds of 
sweet potatos this deficiency is fully supplied.’ In the West 
Indies at present sweet potatos are not usually regarded as a 
regular food for horses and cattle but rather as a special diet in 
cases of illness, etc. Mr. Spooner's testimony to the value of 
the meal as a food for stock has already been given. In the 
want of more exact data it would appear not improbable that 
it might be possible to utilize locally grown potatos, peas, etc*., 
as fodder for horses and stock in place of much imported corn. 

In England there la a certain demand for sweet potato meal 
for the manufacture of glucose. One firm has intimated its 
readiness to take as mueh as 1,000 tons per month, provided the 
price doeH not exceed about £0 per ton, delivered in London. 
This price it will be noted is very little more than Id. per pound 
including freight, etc. Even if the meal could be produced 
as cheaply as by Mr. Spooner in Antigua (at Jtf. per pound) 
it seems probable that it would be more useful and remunera¬ 
tive to the people in the West IndicH to prepare it for their 
own use rather than for export at such rates. 

It is interesting also to note that, owing to the failure of 
the orange industry in St. Michael, the famous St. Michael 
orange is no longer to be found in the English market. Many 
of the former orange growers have turned their attention to the 
cultivation of sweet potatoH. A large portion of the crop is 
utilized in making spirit, which is shipped to Portugal and 
employed in fortifying wines, etc*. 

SHIPMENT TO EUROPE. 

Another possible method of disposing of the surplus supply 
of sweet potatos has been suggested. This is shipment to 
Europe. Iu May last the initial steps were taken to secure the 
introduction and establishment in favour of the vegetable in 
the home markets. To this* end a circular letter was sent to 
several important firms, whom it was thought might be able 
to co-oporate. The Department offered to supply them for a 
certain period, with fortnightly barrels of sweet potatos en¬ 
tirely free of cost. The firms were requested on their side to 
give the potatos away in small lots, or to sell them at nominal 
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prices with the understanding that after &ay eight or ten 
weeks they should undertake to receive and sell a few barrels 
per month anrl sustain a regular trade in the article. The mat¬ 
ter was actively taken up by two firms, and since October reg¬ 
ular shipments of sw eet potatos have been made. 

One great difficulty to bo encountered in attemptiug to in¬ 
troduce a new vegetable is lock of knowledge as how best to 
cook it. To obviate this the Department prepared, with the kind 
assistance of Mi's. J. It. Bovell, a pamphlet entitled Recipes foe 
cooking Sweet Potatos from the West Indies which was issued ns 
as No. 6 of the Department’s Pamphlet Series in July 1901. It 
contains fifteen different ways of preparing the vegetable for 
table use. Copies have been widely distributed with the potatos. 
The Department has been fortunate in securing the heartv co¬ 
operation of sevei'al of the planters of Barbados in this matter, 
as also of the Royal Mail Steam Packet Company, who have 
agreed to carry the barrels of potatos free of cost during the 
early stage of the experiment. 

It remains to lie seen how much deinaucl there is for them 
in England. Supposing the trade to grow, many points as to 
the best modes of packing, the best varieties for transporting, 
etc., will require to be sohed. The Army and Navy Auxiliary 
Cooperative Supply, Limited of London have regularly contii- 
buted valuable information concerning the condition in which 
the potatos have readied England 

Preference has been already expressed in England in favour 
of small, red potatos. One important point to remember is the 
comparative ease with which the sweet jiotato can be bruised. 
Tt therefore demands careful handling. 

The experiment has been commented upon in several of the 
English papers, and the follow ing notice appeared in the West 
India Committee’s Circular for Nov. 12, 1001 

* With a view to popularising this i egetable in the United 
Kingdom Dr. Morris, the Imperial Commissioner of Agricul¬ 
ture for the West Indies, lias arranged to send over by each 
mail for the present a few barrels of sweet ]>otatos. Haiuples 
of these potatos with full culinary recipes may be obtained 
from Messrs. James Phillips k Co, 4, Foil church St i eet Buildings, 
E.C. Members of the Committee will greatly assist in the en¬ 
couragement of what may become an important minor industry 
by bringing the srveet potatos before the notice of their friends 
who have not hail the advantage of sampling them in a tropi¬ 
cal country.’ 


LECTURES TO PLANTERS. 

In response to a request received from the Barbados 
General Agricultural Society a series of Lectures to Planters 
were recently given by some of the officers of the Imiierial 
Department of Agriculture for the West Indies. The lectures 
were delivered in the Planters’ Hall, Bridgetown. They were 
intended to afford to planters information and assistance in 
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elucidating scientific problems which underlie the agricultural 
practice in which they are daily engaged. 

The majority of the lecturer were presided over by Him 
Excellency Sir F. M. Hodgson, K.C.M.G., Governor of Barbados, 
who had lately become Patron of the Society. The interest 
taken by the planting community was evident from the largo 
attendance from all parts of the island. 

The lectures were fully illustrated by large botanical and 
entomological drawings, specially prepared by Mi's. W. G. 
Freeman, A.R.C.S., specimens, and in the case of the lectures 
on soils and manures by chemical experiments. 

The complete course of lectures was as follows 

Levi. U - July 28, 1001. 

The Natural History of the Sugar-cane. 

By I)r. I). Morris, O.M.G., M.A., I).Sc„ F.L.M. 

Levi. L August 0. 

Soils and Manures in relation to the cultivation of the 
Sugar-cane. Part i. 

By Prof. J. P. d’AlhiUjiierque, M.A., F.I.O., F.C.S., 
Nland Prof, of Chemistry, Barbados, in Cliomi- 
oal charge of Sugar-cane experiments. 

Levi . -/.—Sept. 8. 

Soils and Manures in relation to the cultivation of the 
Sugar-cane. Part ii. 

Lect. Sept. 10. 

Soila and Manures in relation to the cultivation of the 
Sugar-cane. Part iii. 

Levi. J Sept. 17. 

Hints on the planting and cultivation of tlie Sugar¬ 
cane and Intermediate Crops. 

By J. Ft. Bovell, F.L.S., F.OS., Agricultural Super¬ 
intendent of Sugar-cane Experiments. 

Ia*vL IS. October 1. 

The Insect Pests affecting the Sugar-cane and 
-VftHociated Crop*-, 

By H. Maxwell-Lefroy, B.A., F.RS., Entomologist 
to the Department. 

Lwl. October 15. 

The Fungoid Diseases of the Sugar-cane and other 
West Indian Crops.; 

By Albert Howard, B.A., A.R.O.S., F.L.S.. F.O.S., 
Mycologist to the Department. 

The text of the lectures will shortly be published in book 
form, with reproductions of the drawings, and of the apparatus 
employed to illustrate the lectures, in chemistry. A brief 
resume however of some of the more important poiuts of each 
lecture, may be useful. 

THR NATURAL HISTORY OR THR SUGAR-CANR. 

Dr. Morris fii>t briofly explained the obj^ts or the 
lectures, They were intended to assist, as far as possible in 
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improving the cultivation of practically the only plant which 
at present appeared capable of maintaining the prosperity of 
Barbados, namely, the sugar-cane. He believed that it was 
possible to maintain that prosperity if all steadily combined 
to improve the character of the cane plant, its methods of 
cultivation, and the processes of making sugar from it. He 
should confine himself to the natural history of the sngar-cano, 
leaving it to the other lecturers to take up special parts and 
give information concerning soils and manures, the cultural 
requirements of the cane, and the diseases and pests to which 
it was subject. The lectures were primarily intended for young 
planters; he hoped however that they would be of service also 
to the older planters for we must all learn if pace was to be 
kept with the advances in agriculture in the present day. The 
motto of the Imperial Department of Agriculture was * Kcluca- 
tion and Research.’ The workers in the Department desired to 
assist and advise the planters so as to enable them to compete 
successfully with other countries. This could only be clone 
first of all by education—leading to the best methods of treat¬ 
ing the cane as a source of sugar, and secondly by reliable 
results based on thorough and exhaustive experimental research. 
To put it briefly the cultivation of the sugar-cane to be success¬ 
ful must be placed on thoroughly scientific linos. A sugar planter, 
to succeed at all mast of necessity be ‘practical,’ that is to say he 
must be thoroughly well acquainted with all the working details 
of his occupation, but the most successful planters, were those 
who, while beiug practical, made in addition the fullest and 
most discriminating use of the teachings of science. Such 
men were practical first, and scientific afterwards. When 
science was grafted on practice we had an ideal combination 
which could hold its own even in tiineH of depression. 

Turning to the more particular subject of hiH lecture. 
Dr. Morris gaye a short account of the history of the cultiva¬ 
tion of the sugar-cane tracing the steps by which it was even¬ 
tually introduced into Barbados about 1040. The external 
character of the plant was described, its division into root, 
stem, leaf and inflorescence. The internal structure of the 
various parts was dealt with sufficiently to allow the physio¬ 
logical functions of the respective organs to be treated of in a 
simple and clear manner. 

Reference was naado to the confusion In the present nomen¬ 
clature of cane varieties, due in great measure to the same cane 
being grown in various partH of the world under different 
names. In this connection Dr. Morris exhibited coloured draw¬ 
ings of West Indian canes. These formed part of a sories now 
being prepared by Mrs. G. A. Goodman, the expenses being 
defrayed by a subsidy from the Government Grant Committee 
of the Royal Society of London. The drawings are life size, 
exhibiting the special characters of the canes, and coloured true 
to nature. The canes from which they are made are selected 
as typical plants by Mr. J. R. Bovell, Agricultural Superin- 
tendant of sugar-cane experiments. It is hoped that when 
sufficient material has been accumulated from all parts of 
the world it may be possible to reduce the numerous so-called 
varieties to a comparative few. 
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SOILS AND MANURES IN RELATION TO THE OULTIYATION OP 
THE SUGAR-CANE. 

Professor d’Albuquerque 1 pointed out that the aim of the 
planter was to enable the cane to produce its maximum quan¬ 
tity of sugar. To this end it was necessary to provide the 
elements of plant food in their most favourable form and to 
put the plant under the best possible conditions for its life 
processes. Many important factors w ere, however, beyond the 
planter's control, for instance the composition of the atmosphere, 
the quantity of available sunlight, the temperature and 
the rainfall. In practice he was confined to the cane plant 
itself and the soil in which it grew. Obviously the first 
essential is to secure a good variety of cane. Having done this 
the planter must learn as much as possible about the soil to 
enable the cane to produce its full yield of sugar. 

The origin and formation of soils were first dealt with and 
the part played the atmosphere, rain, flowing water, alterna¬ 
tions of temperature, and the activities of vegetation and Hoil 
organisms explained. 

The methods of the mechanical analysis of soils were shown, 
and the significance of the terms used in recording tlio results 
of an analysis pointed out, as a means of estimating the value 
of a soil. The chemical analysis of soils wore also treated of, 
and the distinctions between ‘ available,' ‘ potential’ and * non 
available* plant food emphasized. 

The important subject of the retention of soluble plant 
foods by the soil received adequate experimental demonstration. 
In particular the important difference in ihiH respect between 
nitrate of soda and sulphate of ammonia was clearly shown. 

Questions bearing on the physical properties of hoIIh, hucIi 
as cohesion, permeability, retentiveness, and capillarity, were 
experimentally dealt with, and discussed in relation to agricul¬ 
tural oi>eratioiiH. 

On the biological Hide the role of earthworms in the soil 
and their usefulness in converting subsoil into fertile soil were 
explained. .Bacteria as soil organisms were dealt with at 
length, and iu discussing them information was given over such 
a wide range of important topics as nitrification, farm yard 
manure, denitrification, leguminous plants and nitrogen assim¬ 
ilation, green dressings and intragin. 

The soil was next treated of as a storehouse of water, which 
led naturally to a discussion of the operations of draiuage 
and tillage. The use of the various agricultural implements 
in these operations was pointed out, together with the result¬ 
ing effects on the soil. 

Professor d’Albuquerque now turned his attention to the 
modes of improving soils. He showed that the difficulty of 
working clay lands was due to the relatively enormous surface 
area presented by 4ts minute constituent particles. If the 
particles could be made to cohere in little groups, the surface 
are& would be reduced. Such a result was obtainable by the 
addition of lime which caused the particles to flocculate and 
thereby rendered tillage easier, Lime moreover improved manjy 
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soils by it s chemical action, and the comparative value of the 
various sources of lime was discussed. The composition of farm 
yard manure was treated of, and the great importance of its 
humus contents insisted upon. Its beneficial action on the land 
was, Professor d’Albuquerque explained, seen not only in the 
year of application but also in succeeding years. The addition 
of farmyard manure was therefore a source of lasting improve¬ 
ment to the fertility of the soil. 

Leguminous plants wei*e discussed both as green dressings, 
and as fodder, and their return of nitrogen and humus to the 
soil dealt with in each case. After indicating how the general 
facts of the chemical requirements of the sugar-cane have been 
established, the artificial manures most employed by sugar-cane 
planters were successively dealt with in detail, and general 
recommendations made for the manuring of the sugar-cane. 
The valuation of manures and the rotation of crops also 
received notice. An interesting feature was a balance sheet 
showing clearly what was taken from and what war added to 
the soil, in the normal course of cane cultivation and sugar 
manufacture as practised in Barbados. 

HINTS ON THE PLANTING AND CULTIVATION OK THW SUGAR-DANK 
AND INTERMEDIATE DROl^. 

The central point of Mr. Bo veil's lecture may bo realized 
from the following table 

Acerayc Cost of Production of a Ton of ('one*. 

a. </. 

Barbados (75 percent, of the estates) ... 13 (S 

Antigua . .. ... ... ... 11 0 

Queensland . . ... ... ... 10 0 

Trinidad ... ... ... 0 (I 

Jamaica (2 estates) ... ... .. 5 0 

A re* aye Value of a Ton of Canon. 

a. (h 

Barbados... ... ... ... ... 12 3 

The detailed figures by which Mr. Bo veil arrival at his 
estimate of the average cost of production in Barbados arc 
given in the Went Indian Hutlotin , Vol. h pp. 01-70. The 
estimate was received with incredulity at the time ns being 
too high. The figures have since been proved to be correct, or 
if any thing to be slightly below the actual cost. The estimates 
given for other countries are obtaiued fi*om reliable published 
sources. 

Comparing the average cost of production and the average 
value of a ton of canes, we find that, taking the island of 
Barbados as a whole, there is an actual loss of la 3 d. per ton 
of canes grown. The cost of production appears exceptionally 
high in Barbados, anil as a means of reducing this, so us to 
render It possible to grow canes at a profit, Mr. Bo veil directed 
attention to various debatable points in present procedure in 
cane cultivation. Taking in succession such cultural operations 
as planting canes, drainage, greeu manuring, etc., he discussed 
their cost, their practical utility, and with each put the 
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question to planters as practical men. Does it pay? Do the 
results justify the expense? Is there no better or cheaper 
nietlKwl by which an good or belter results can be obtained at 
less expense ? Improvement in this diiection was, he urged, 
absolutely essential if tlie industry was to be profitably 
maintained. 

In dealing with sweet potato* and yams, many practical 
points of importance were treated of, such as which portion 
to plant, the best manures and modes of applying them, etc. 
One line of work which the Department Ims in hand at present 
was illustrated by an exhibit of some 28 kinds of sweet potatos, 
with their root* and the folhge belonging to each. 

Indian corn was the last crop dealt with. This ih often 
looked on as an unprofitable crop. Vet it was shown that 
corn which will sell at about 80 <*ents per bushel can be 
grown for about 12 cents, whilst American corn is imported on 
a very large scale and sells for about $1.00 per bushel. 

In eon elusion Mr. Bovell said that whilst in the past it was 
no doubt economically sound to buy cheap American corn and 
oats with dear sugar, it was now. with the present price of 
sugar, a wrong policy, and one which tciulH to keep up the cost 
of production ot the staple crop. 

THE INtfKCT PESTS OF HITGAR-rANK AND ASSOCIATED CROPS. 

Mr. H. Max well-Lefroy at the outset pointed out that in 
discussing remedies for peHts, three considerations must be 
kept in view. The remedy must be effective, it must be simple, 
and it must l>e cheap. In dealing subsequently with the insect 
pests of Barbados these three points were kept prominently in 
view. For instance with the moth-borer in sugar-cane, two 
methods stood out above all others in effectiveness, simplicity 
and small cost, namely, cutting out dead hearts and collecting 
the eggs. Figures showing the cost of these remedies in actual 
practice on estates were given. 

Of other sugar-cane pests, the weevil borer and lady-bird 
borer, and the root borer were discussed; their life history, such 
as we know it, traced, and possible remedies suggested. 

The pests of the sweet potato and Indian corn were simi¬ 
larly treated of. 

Mr. Lefroy advocated tin* adoption of methods of destroy¬ 
ing insects as part of the ordinary routine work of the estate, 
insect pests being animal life in the wrong place just as much 
as weeds were plant life in the wrong place, and equally de¬ 
manding extirpation. 

Finally, the origin of insect |)ebtH was dismissed from a 
general standpoint, and the part played by man in introducing 
new cultivations and upsetting the balance of life pointed out. 

FUNGOID DISEASES OF SUGAR-CANE AND OTHER WEST INDIAN 

CROPS. 

Mr. Howard dealt first with the general question of dis¬ 
ease in plants, which is a state of a {fairs due to Interference 
with tlie normal life processes of the organism. The churac- 
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teristics ot' tho group of fungi were shortly sketched, the 
differences betw een parasites and saprophytes being empha¬ 
sized. The maimer in which the fungi could interfere with 
the vital processes of other plants, and so cause them to become 
diseased, was then discussed together with the ordinary 
methods of combating such attacks. Tho riud and root diseases 
of the sugar-cane were discussed with suggested remedies. 

The conclusion of the lecture was devoted to the possi¬ 
bility of raising canes of higher disease-resisting power than 
many of those at present in cultivation. 


CITRATE OF LIME AND CONCENTRATED LIME 

JUICE. 

BY THE HON’BLK FRANCIS WATTS, F.I.C., F.C.S. 

Government Analytical and Agricultiu'al Chemist to tho 
Leeward Islands. 

The question of the manufacture of citrate of lime for 
export in place of the concentrated lime juice is of the greatest 
importance to such West Indian islands as Dominica and 
Montserrat. It has been thought advisable to reprint in 
these pages an article by Mr. F. Watts which originally 
appeared in the Bulletin of the Botanical Department, Jamaica 
Vol. V. 1808 pp. 208-0. To this article Mr. Watts has written an 
addendum containing the results of more recent inquiries into 
the subject:— 

Some attention has lately been directed to citrate of lime 
and it has been suggested that this should form an article of 
export from Jamaica. It is well known that lemon and lime juice 
constitute the raw material from which citric acid is manufac¬ 
tured; these juices usually contain from 10 to 15 ounces of citric 
acid per gallon, sometimes exceeding these limits from exception¬ 
al canses; if exported in this condition the cost for freight and 
packages would be exceedingly high, lienee efforts are rnado 
to obtain the citric acid in a more concentrated form. Three 
methods of doing this have been suggested, concentration of 
the juice by boiling, the preparation of citrate of lime, and 
Anally the preparation of citric add in the country where the 
fruit is grown. The first two have for their object merely 
the production of raw material for the manufacturer in a 
concentrated form. 

The preparation of concentrated lemon and lime juice is a 
very simple matter: The juice is passed through strainers to 
remove seeds and floating impurities, and is then boiled down 
to a proper degree of concentration, in copper or iron vessels, 
over open fires much in the same way that cane juice is 
evaporated in the old fashioned muscovado process of sugar¬ 
making. When several evaporating vessels are placed in a series 
over the same fire, forming a battery, it is important to notice 
that the vessel or pan in which the juice is brought to its 
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highest state of concentration is furthest from the fire ; while 
that containing the fresh juice is over the fire itself, thus a 
battery for lime juico ip hung in the reverse way to a sugar 
battery. 

In concentrating lemon juice efforts are made to obtain a 
product containing 64 ounces of citric acid per gallon, this being 
regarded as the standard strength, and a pipe of 108 gallons 
being regarded as a standard package; hence when the market 
price of concentrated juice is quoted at so much jjer pipe these 
standard quantities are assumed. In reality these quotations 
refer to an arbitrary quantity of 482 pounds of citric acid. Iri 
the production of concentrated limo juice in the West Indies it 
has been the practice to carry the concentration to a higher 
degree than this, so that concentrated limo juico usually con¬ 
tains upwards of 96 ounces per gallon ; a good rule in practice 
is to endeavour to produce concentrated juice which will have 
a uniform specific gravity of about 1*300. In dealing with lime 
and lemon juices a particular form of hydrometer, known as a 
eitrometer is frequently made use of, though its use is less com¬ 
mon than formerly. Knowledge of the origin of its scale and 
the meaning of its indications appear to have been lost; from 
experiments which 1 made some years ago I came to the con¬ 
clusion that the instrument is so constructed that when placed 
in hot (boiling) lemon juice it will indicate the Hnme degree as a 
Twaddel’s hydrometer will show when floating in the samo 
juice in the cold. It is thus a useful instrument in the hands 
of the man in charge of the concentrating pans, for ho can 
from time to time test the juice rapidly, in a hot condi¬ 
tion, and arrest the boiling when the eitrometer indicates the 
same degree which on a Twaddel’s instrument will correspond 
to the specific gravity 1*800 ; this of course is 60°. Hence the 
rule for concentrating becomes :—Carry on the concentration 
until the eitrometer, w hen immersed in the juice at the boiling 
temperature, shows a density of 60 J . The product thus obtain¬ 
ed is a dark, nearly black, thick liquid. 

It is often urged that thei*e is very considerable loss of 
citric acid when juice is treated in this manner. My own ex¬ 
periments lead me to suppose that when juice of good quality 
is treated, the loss is about 7 to 8 per cent). of the original acid ; 
when juice of poor quality is dealt with, this loss may roach 10 
or 12 per cent, probably owning to the greater length of time re¬ 
quired to concentrate the poorer juice to the required density. 
If concentration is carried beyond the point indicated the loss 
rapidly ^ increases. The concentration here recommended is 
that which I believe to afford the maximum concentration with 
the minimum loss of acid. 

The concentrated juice should be thoroughly cooled before 
being placed in casks or the casks will leak: indeed leakage 
from the casks is one of the most serious troubles which the 
maker of concentrated juice has to contend w T itli. Casks con¬ 
taining 54 gallons are usually employed. 

The suggestion that the concentration of the juice should 
be conducted in steam-heated evaporators naturally occurs : it 
is open to question whether these would offer such advantages 
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as would compensate for the increased complication and cx- 
jK>nse of the plant: the loss of acid from over heating might 
l>e reduced somewhat. Only when the manufacture is conduct¬ 
ed on a very large scale will the question of the line of h team 
evaporators arise, and here it might be desirable to conduct the 
ftrst part of the evaporation over an open tire, while finishing 
the evaporation of the thick juice in steam heated pans. 

The process as now conducted is a simple one, its defects 
are that it necessitates the employment of a considerable 
quantity of fuel, it involves the loss of about K per cent, of 
acid, the product is dark in colour, is liable to leak from 
the casks and requires expensive packages. 

In order to minimise these defects it has beeu proposed to 
conduct the first part of the manufacture of citric acid on the 
spot, and produce citrate of lime. This idea lias lieen afloat for 
upwards of thirty years ; in the last few years it ap(>earb to 
have been acted upon with some degree of success: in fact it iM 
stated that this article has entirely taken the place of shipments 
of concentrated lemon juice from Palermo. 

I am unable to ascertain the actual quantities imported 
into England and other European countries, but Messrs. Gillespie 
Bi*os. & Go. of New York, ulio have made inquiries on the 
subject, inform me that the imports into the Tinted States for 
the past few years have been as follows: • 


Years. 

Quantities. 

Values. 

Value per unit of quantity 


Lb. 

$ 

1887 

42,558 ' 

6,001 

•11 

1880 

47,800 

8,560 

•18 

1801 

28,858 

4,887 

•16 

1802 

220,468 

30,450 

•14 

1808 

680,780 

76,271 

•12 

1804 

448,801 

52,187 

•12 

1805 

608,214 

50,458 

•10 

1806 

088,106 

66,888 

•007 

1807 

406,201 

12,000 

•085 

1808 

1,026,467 

84,780 

•082 


Tp to the present this appears to have been entirely pro¬ 
duced in Italy or Sicily, none having been imported from the 
West Indies. 


The preparation of citrate of lime is the first stop In the 
manufacture of citric acid from lemon or lime juice. We are 
well aware that when the juice of the sugar-caue is concentrat¬ 
ed to a sufficient degree, the active principle, cane-sugar, 
separates out in the form of crystals; the active principle of 
lemon or lime juice, citric acid, will not separate in a crystalline 
form when the juice is simply concentrated, owing to the 
presence in the juice of a large quantity of gummy or pectic 
impurities. In order to overcome this difficulty the citric acid 
w brought into combination with lime, the citrate of lime thus 
formed being insoluble in water can be separated from the 
gummy matters which remain dissolved. In order to effect 
this the juice is neutralised with chalk, the resulting citrate of 
lime is allowed to subside and finally sepaiuted by straining by 
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means of linen or canvas. The resulting citrate may now lx-* 
dried for shipment or lie treated with sulphuric acid for the 
manufacture of citric acid. 

Simple ah the above process api>carK, there are many 
practical difficulties, particularly in the preparation of the 
dried citrate for export. 

In the first place the chalk employed must lie of very 
fine quality, free from magnesium salts and from more than a 
trace of iron, alumina, and phosphates. Either of these impu¬ 
rities exercises a prejudicial action at one or other stage of the 
manufacturing process. Again, the chalk must be of such a 
quality that it can be readily mixed into a cream with water; 
it must be free from lumps. In order to obtain chalk of proper 
quality English or French levigated whiting was for a long 
time imported into Italy and Sicily for the preparation of 
citrate of lime: now, however, I believe suitable forms have 
been found closer at hand. To get over the difficulty of 
obtaining chalk possessing the necessary fine powdery charac¬ 
ter and the requisite purity, the use of slaked lime suggests 
itself, this latter substance occurs in the form of a fine powder, 
easily mixed with water aud can be obtained in a state of great 
purity; in default of other pure sources of supply, coral may 
be used, this will yield lime containing a negligeable amount of 
impurity. Analyses of several kinds of coral showed carbonate 
of lime 05*87 to 08-07 per cent., phosphate of lime # 82 to -81 
per cent., organic matter 1-98 to 8*79 per cent. 

Should slaked lime be used, care must lx* taken not to 
neutralise the juice completely or impurities will be precipitat¬ 
ed with the citrate, and these impurities will interfere with the 
subsequent manipulation and the production of citric acid: 
where slaked lime has to be employed it would appear desirable 
to complete the neutralisation with chalk, using the lime only 
for the neutralisation of the greater part of the acid. 

In producing citrate of lime, the lime or lemon juice is 
placed in a suitable mixing vessel, large enough to prevent loss 
fiom overflow from the foaming effervescence which takes place 
when chalk is added. A sufficient quantity of chalk is made 
into a cream with water and the mixture 4 poured cautiously 
into the juice with constant stirring, proceeding cautiously as 
the acid is neutralised. There is some difficulty in ascertaining 
when the exact point of neutralisation is arrived at, for in the 
presence of certain impurities, notably phosphate of iron, the 
juice remains acid although an excess of chalk may have been 
added. To ascertain how much chalk is to be used it is best to 
proceed us follows:—when the greater part of the chalk has 
been added, the mixture is well stirred and the effervescence 
is allowed to subside, a small quantity is then taken out 
and tested by the addition of little of the mixture of chalk 
and water; if this produces an effervescence, more chalk must 
be added to the main quantity, proceeding cautiously and 
testing at intervals, until no effervescence is produced. A fur¬ 
ther test is now made,—a little of the mixture is withdrawn 
aud heated, as soon as bubbles of gas cease to be given off, a 
few drops of acid, fresh lime juice will answer, are added; 
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this will produce a slight effervescence if clLalk has been added 
in right amount, and n brisk^ effervescence if too much hafl 
been used. In the latter case^ more 1 juice miiHt be added to 
the mixture and the process of testing repeated. 

Having added the correct quautity of chalk it is desirable 
to heat the mixture for a few minutes nearly to boiling point, 
actual boiling is not necessary ; this causes the citrate of lime 
to become crystalline and to subside rapidly in a condition in 
which it is easily manipulated. 

In the earlier attempts to prepare this substance the heat¬ 
ing at this stage was omitted, the juice was neutralised, and 
the citrate of lime w as separated from the cold liquor and 
dried. In consequence of this method of working, the finished 
citrate contained many impurities, it dried in the form of hard 
lumps or of a powdei Full of hard knobs so that grinding had to 
be suggested, it was diJIicult to powder and when thrown into 
■water it w r as wotted with difficulty so that the manufacturer 
had difficulty in acting upon it with sulphuric acid when con¬ 
verting it into citric acid. Owing to the presence of impuri¬ 
ties the citrate often became dark on drying, and yielded a 
dark coloured liquor in the citric acid factory, a liquor which 
filtered with difficulty. All thes? features were vciy ob¬ 
jectionable to the citric acid maker, and led him to prefer 
concentrated juiee to citrate of lime aH his raw material. 
Ilcating, by rendering the citrate crystalline, permits of itH 
purification, many of the impurities are removed with the 
venter and can bo easily washed away. It seems very im|>ort- 
ant that heat should boused at this stage; it is probably due 
to its omission that the earlier experimenters with citrate of 
lime encountered so many difficulties. 

Ah soon as the citrate is seen to become crystalline and 
sul>side rapidly the heating is stopped, the citrate quickly 
settles leaving a clear yellow liquid above, this liquid is pouml 
off or syphoned off, as much water being removed as possible. 
Washing the citrate a few times with hot water is advanta¬ 
geous; this removes the gummy matters which cause the citrate 
to cake into lumps in drying and which may give rise to 
darkening in colour and the subsequent production of dark and 
troublesome citric liquors in the manufacture of acid. The 
earlier samples of citrate contained so much impurity and were 
so difficult to manipulate that they found little favour with 
manufacturers. 

Hie method of dealing with the citrate at the noxtHtage 
of the process will depend entirely upon the scale upon which 
the manufacture is conducted. When the operation is conduct¬ 
ed on a small experimental scale, the citrate may be thrown 
upon a stout cloth supported on a sieve or strainer, as soon as 
the water has drained away the residue is tied or folded 
securely in the cloth and submitted to pressure, to remove as 
much water as can be thus got rid of. 

When a large quantity of citrate is made, a filter such as 
is used in citric acid v\ orks, may be employed. This consists of 
a * deal floor with boards round the edge; the floor has one 
inch splines nailed on it one inch apart, and canvas (86 in., 
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“ foifar”) is stretched on the splines; ft convenient size is 10 ft, 
by 12 ft. by 1 ft. deep. It should be sliglitly tilted, and exit holes 
pio\ided.' (Urosjoan.) The citrate is allowed to drain upon 
the Alter; when draining ceases the substance ib put into 
canvas bags and submitted to pressure. 

On a large scale it will be found more convenient to use 
filter presses ; by their use the combined operations of filtering 
and pressing can bo expeditiously performed, a great saving of 
time and labour can be thus effected, while the factory can be 
rendered much more compact owing to the small area occupied 
by the filter presses as compared with the space required for 
filters and the presses for the bags. 

After as much water as possible has been pressed from the 
citrate by whatever process is adopted, it lias to be dried. This 
part of the process demands great care, and is attended by 
considerable risk of lo^s ; there is great tendency on the part 
of the citrate, when in a damp state, to ferment; as a result of 
this fermentation, the citric acid is destroyed and carbonate of 
lime, the original chalk fiom which the manufacture started, 
is left; there is little to indicate to the oye that this fermentive 
change is taking place, so that an unskilled or careless operator 
may find his finished product to contain no citrate of lime at 
all, but to consist entirely of chalk. To avoid this risk of loss 
it is only necessary that the citrate of lime should bo brought 
quickly into some form of drying apparatus where a tempera¬ 
ture of from 150 to 200 F. (CO 8 to 08 (J.) can be maintained, 
while at the same time there is a free circulation of air through 
the drying chamber in order to carry away the moisture. For a 
longtime the difficulty of obtaining aeatisfactoiy and efficient 
drying apparatus was a great stumbling block: the problem of 
drying the citrate of lime is very similar in its nature to that 
of drying fruit, that a good fruit dryer will answer well for 
oxperimental purposes, while larger forms of apparatus, worked 
upon the same principles, can be constructed for use where the 
manufaetuie is conducted on a large scale. Where much work 
is to be done it would appear desirable to have several sets of 
drying apparatus, so that one lot of material may be thorough¬ 
ly dried before it becomes necessary to introduce fresh, wet 
citrate* into the same apparatus. Any form of apparatus in 
■which the temperature can be maintained at from 150 to 200 F., 
or even somewhat higher, while at the same time permit¬ 
ting sufficient ventilation to remove the moisture rapidly, will 
prove efficient. It is important to lay stress on the ventilation. 
As has been stated, the pioper drying of the citrate is of 
paramount importance; should it remain damp, or in any way 
become damp from eareleHS handling, or careless storing, 
fermentation will speedily Hpoil the product. 

Messrs. Warrington and Grosjeau* made an investigation 
of the amount of water remaining in citrate of lime dried at 
212 F. (100 C.) They found this to range fi*om 5’90 to 7*68 per 
cent. This exists as watei of crystallisation; when dried at 
302 F. (200 0.) the substance contained no water. Fermen- 
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tatiou readily take*, plane if more than 12 per cent. of water Is 
present, there is however no danger of fermentation ah soon a& 
the proportion of water has been reduced to 10 per cent, but 
it is desirable to continue the drying until lesh than that 
amount exists: if the temperature of the drying apparatus 
cannot be raised above 212 F. the product, as shown by the 
investigations just refeired to, may contain over 7 per cent, of 
water; if, however, the drying can bo finished at a higher 
temperature, say from 218 to 302 P. (120 to 150 (5.) the 
proportion of water may bo reduced to below 5 per cent. 
Efforts should be made to secure this thorough drying. 

When prepared in the manner described citiateof lime is 
a white powder fi*ee from hard lumps; when thrown into 
water it is easily wetted and is readily diffused through the 
liquid on stirring. Tf kept in a dr> place it will remain good 
indefinitely. For shipment it should lx* tightly packed in 
paper-lined barrels. It should contain over 00 per cent, of 
citric acid; a sample prejwired by myself contained 65*5 pci 
cent, of citric acid, 2’5 per cent, of oilier organic acids, and *5 
liercent. of carbonate of lime. Warrington states that the 
best sample of commercial citrate he lias met with con¬ 
tained 72 percent, of citric acid, and this is about the highest 
percentage that can be reached when the citrate contains no 
excess of chalk aiul lias been thoionghly dried. 

Citrate of lime is bought and sold on the same basis as 
concentrated lemon ami lime juice, namely on the basin of 
citric acid contained. Quotations are made fqr the same 
arbitrary quantity as in the ease ol concentrated juice. In 
this case the standard is the cask of 075 pounds of citrates 
containing 01 per cent, of citric acid ; this being equal to 432 
pounds of citric acid As to price, citrate sells at about the 
same rate as concentrated juice, sometimes realising a little 
more, sometimes a little less than that article. 

From the point of view of the manufacturer of citric acid, 
citrate of lime possesses some advantages over concentrated 
juice. It can be stored without loss, while juice is liable to 
leak from the casks : the first stage of the manufacture of the 
acid has been already completed and the manufacturer can 
dispense with the neutralising vats and the filters, thus there 
is much economy of space and of labour. Finally, owing to the 
fact that citrate of lime is white, while concentrated juice is 
black from the charring action of the beat uscri in itH produc¬ 
tion, the resulting citric liquors obtained from citrate are a 
better colour, yielding whiter crystals of citric acid, thus 
reducing the operations of refining the citric acid and saving 
both labour and material. 

Possessing these advantages it seems probable that citrate 
of lime will ultimately displace concentrated juice, provided 
that an article thoroughly suited to manufacturers’ require¬ 
ments is produced; as competition becomes keener in the 
production of raw material—and this is likely to eusue from 
the attention being given to tropical prod nets and the difficulty 
experienced in finding new and profitable ones—there will 
arise competition between these two forms of raw material, 
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when the preference which the manufacturer oi citric acid will 
give to well prepared citrate will no doubt enhance its value in 
comparison witli concentrated juice. Hitherto the production 
of citrate of lime has been relatively small so that competition 
between the two forms of raw material can hardly be said to 
exist. It is not unlikely that this condition may be altered iu 
the neat future. 

It lias been proposed to undertake the manufacture of the 
citric acid itself iu the countries where the juice is produced ; 
this offers many obvious advantages, but at the same time is 
beset by some difficulties. The chief difficulty would appear to 
be a ti*ading one ; the manufacture of citric add is in the IntndH 
of a few firms against whose interests small manufacturers 
could not contend, so that the probability of citric acid being 
made in the countries producing the raw materials seems 
remote unless the venture is undertaken by one of the already 
established citric acid-making firms. 

The discussion of the pi and consol this question would 
be too lengthy and technical to be profitably dealt with in this 
article; I tlieiofore purpose to resene it, if necessary, for 
future consideration. 


Since the loregoing article was written I have had oppor¬ 
tunities of making further inquiries the results of which may 
fittingly be added. 

I find that in Dominica it is customary to carry the con¬ 
centration of lime juice to a higher degree than 04 oz. per 
gallon. Concentrated juice from this island ranges in strength 
from 105 to 120 oz. per gallon, or even higher. That such a 
degree of concentration is attainable without considerable loss 
is due to the fact that juice of good quality is used for concen¬ 
tration : on many estates iu Dominica the whole of the juice 
obtained is concentrated, whereas in some places the finer 
qualities are exported as raw juice while the inferior ones alone 
are concentrated, These finer juices will contain larger propor¬ 
tions of acid in relation to the other soluble matters present, 
and therefore when concentrated to a definite specific gravity 
will contain more acid than concentrated juice derived from 
raw juice of lower grade. 

Buyers point out some defects of West Indian concentrated 
juice; one is the presence, at times, uf considerable quantities 
of pulpy matter, seeds and other impurities; another defect 
lies in the presence iu some samples of noticeable quantities of 
iron. 

Some buyers informed mo that they were of opinion better 
prices, both for concentrated juice and for citrate, may be 
obtained if the West Indian trade were better.* organised, their 
experience being that small lots of concentrated juice appeared 
on the market at somewhat irregular times, so that buyers 
were unable to be on the look out for, or to depend on the 
arrival of West Indian supplies, These lots often arrived whep 



there was no particular demand and alter buyer*. had made 
their contract*.; they therefore sold with difficulty and at lowei 
prices. This may bo temedied by bettei organisation, by such 
methods as making contracts beforehand, by the careful iim» of 
marks an<l biauds, by intimations in tiade journals of the con¬ 
ditions of crops, their probable quantity and the probable tunes 
of artival in the market. 

So far as I could learn it appealed possible to make con¬ 
tracts for the delivery at specified dates of lots equal in size to 
about 25 casks and upwards of concentrated price as shipped 
from the Leeward Islands. These contracts are made, I under - 
stand, from about January to Apiil. It is interesting to note* 
that this year (1001), contracts were made for Italian and 
Sicilian supplies at about £17 to £11) per pipe, while later in the 
year the market ltad fallen to about £18. it seems, therefore, 
hig hly probable that bettor prices may ultimately be obtained 
for West Indian juice by a closer acquaintance with British 
market conditions and by tbe preparation of high class pro¬ 
ducts in connection with known marks and brands. 

lhave little to add concerning the preparation of citurte of 
lime: those whom I have consulted emphasise the importance 
of washing the citrate with hot wuter before drying: if this is 
not done thoroughly veiy troublesome colouring matters may be 
present in the citrate and in practice these may be more diffi¬ 
cult to remove than the colouring matters which arc encounter¬ 
ed when working with concentrated juice, if attention is paid 
to this and a well prepared and well washed citrate, free from 
impurities, is put on the market there is little doubt that In a 
short time it will command a better and readier sale than its 
competitors. 

A cacao drier, similar to the one recently erected at tiro 
Botanic Station in Dominica, would doubtless serve admirably 
for the drying of both citrate and cacao. 

It is now being made a condition that citrate must not con¬ 
tain more than two per cent, of free chalk, u penalty being im¬ 
posed if this amount is exceeded. The exact rate at which this 
penalty will bo levied does not appear to have been yot agreed 
upon. 

As regards piicc, citric acid, whether in tiro form of concen¬ 
trated juice or of citrate of lime, lias practically tiro same 
market value. Uitrate of lime is quoted in terms of the standard 
cask of 805 kilos. (875 il>.) containing 84 por cent, of citric 
add; a standard cask therefore contains. 180}lb. of acid. 
Concentrated juice is quoted in teirns of the pipe of 
108 gallons containing 64oz. of citric acid per gallon, being 
equivalent to 482 fi>. of acid; the quantities are practically 
identical. At present these two commodities command ap¬ 
proximately equal prices ; sometimes one, sometimes the other 
having a slight advantage. I understand that an import 
duty is imposed on dtrate entering France while concentrated 
jnioe in admitted free, in consequence of which concentrated 
juice may at times command a slightly higher price in 
# European markets. 



During 1809 prices ranged from 4513 to 4520 por pipe or cask. 

„ 1000 .„ 4317 .. 

„ 1901 „ ., „ 4317 „ 4110 „ .. 

Tin* figures for this year are those for January to April 
when most of the contracts wore made: since then they have 
gradually fallen to about £18. 

Under those circumstances the West Indian producer, in 
deciding which article he shall make, must ascertain the differ¬ 
ence in cost of production and whether the buyeisnie likoly, 
at ail early date, to prefer one at tide to the other. As matters 
stand at the present moment 1 anticipate that citrate will 
pro\ e more expensive in pi operation than concentrated juice, 
the cost of ereotiug steam heating apparatus and drying 
chambers and of importing and transporting lime or chalk will 
more than counterbalance the saving of fuel, the reduction in 
cost of packages mid the saving of acid destroyed in the pro¬ 
cess of concentration. Nevertheless wo have tho evidence 
afforded by Italy and Sicily, the piineipul sources of supply, 
where the production of citrate is making steady headway anil 
where, I am informed, the process is found to bo better and 
cheaper than simple concentration. The exports of both 
articles from Mes-dna and Catania have recently been, as fol¬ 
lows:— 

Deo. 1.1899. to Sept. 80, 1000. Concentrated juice 1,071 pipes 
Citrate of lime 085$ tons- ... ... 2,085 , 


Total . . 3,750 

Dec. 1, 1900, to Sept. 80,1001. Concentrated juice 510 pipes 
Citrate of lime 500] tons■- ... ... ... 1,000 „ 

Total . . 2,518 pipes 

It seems to me highly probable that the manufacturer of 
citric acid will ultimately show a decided preference for citrate 
of lime and this as soon as tho manufacture of citrate in Italy 
and Sicily is placed upon a sure footing so that citrate of uni¬ 
form and dependable quality comes steadily to market: whon 
that point is reached citrato will begin to command higher 
prices than concentrated juice. West Indian producers will thou 
have to produce citrato if they wish to obtain llio host prices 
for their goods. This time may not be far distant, for tho ex¬ 
periments of tho last thirty years have removed most of the 
difficulties which were encountered, while during tho last ton 
years the advance has been very marked on tho commercial Bide. 

The table on tho following page is added in order to facili¬ 
tate calculations dealing with tho acidity of raw jnico. In 
some places it is customary to speak in terms of ounces of citric 
acid per gallon of juice, in others in terms of grains per ounce. 



Tabi.k SHOWING 

THE QUANTITV 

OK OITRK .vein IN 

L RAINS VKW 

OUNVK, EQUIVALENT TO OrVUEH 

I>K1« (1AI.I.ON, AND 

VIUM VIOIihA 

Ounces per 

Grains per 

Grains per 

1 

Ounces per 

gallon 

ounce. 

ounce 

gallon. 

8 

21 -87.*. 

20 

7-311 

8-5 


22 


» 

24-801) 

24 

8-777 

o-r> 

25-0(18 

20 

0-308 

10- 

27-341 

28 

10-230 

10-5 

28-711 

30 

10-071 

li 

30-078 

32 

11-702 

11*5 

31-445 

31 

12*431 

IS* 

32-818 

38 

13-105 

1 12*3 

34-180 

38 

13-807 

13 

33-547 

10 

11-028 

133 

36-011 

12 

15-850 

14- 

38-282 

It 

10-001 

14-3 

30-810 

10 

10-822 

IS¬ 

11-010 

18 

17’551 

IS’S 

12-883 

50 

18-285 

18- 

18-750 



16*3 

45-117 



i 17 ’ 

46-484 



17-3 

47-854 



18- 

49-210 




Difference fur } ounce per Difference for l grain per 
gallon — "888 grains per ounce, ounce - '3(15 ounce per gallon. 


SUGGESTIONS FOB INSECT CONTROL IN 
THE WEST INDIES. 

BY H. MAXWKLL-LHFROY. B.A., K.lfi.H. 

Entomologist to the Imperial Department of Agriculture 
for the West ladies. 

Thb subject of tlve insect pests of West Indian crops has 
received but little attention in the past. When in by-gone 
years * blight ’ attacked a wide area of a staple crop, such as 
the sugar-cane, there would be an increased interest iu this 
subject, leading rarely to an investigation by a commission or 
by some private person, whose information and rccoiumenda- 




310 


turns received attention at the time, onl> pr nimbly to bo for¬ 
gotten boon aftei. In this way tlieie have boon, at i ecu i ting 
intervals, local teuewals of interest in sugar-cane diseases: 
many people have added their quota to the recorded know lodge 
and in some case*- the advice of experts in Kugland oi else- 
wlieie has been sought on such pests as moth-boiei or sliot- 
borei. Beyond isolated accounts of this nature tliote is little 
recorded of tlie insect j>obts. Such wiitois as (budding, Hchoin- 
burgh, and Oosso added to our knowledge and (binding's 
work in the ouily iwiit of the <eutury seems to have been the 
nearest apiiroacli to a comprehensive tieatmenl of local insect 
pests. Little else (an be fouud of a systematic natiuc ; tlieie 
is no general information collected togethei ns to the dost ruc¬ 
tion due to injurious organisms and the problem of dealing with 
insect pests methodically and thoroughly ha*- till lecoutly 
seldom beeji thought of in these Colonies, This is on a par 
with what has occurred in othei parts of the Bi itish Empire 
and of the world in geneial: almost all organized attempts 
to deal scieutilicall.v with this problem have been made 
in recent years, and insect control is now receiving atten¬ 
tion in the greater part of the civilised world. What has 
been done in America, in Fiance, in Ucnuany and in othei 
foreign countries needs equally to be done for e\ery important 
British Colon> and tlreie is reason to hope tint the problem 
w ill shortly be widely dealt w rth. 

In the West Indies, a*-elsewhere, theie is room ior much 
work, and above all for a more generally diffused knowledge 
of insects and their ways of working. Bo long as the phenom¬ 
ena of insect life are almost unknown to the majority of 
people, so long will any progress in the adoptiou of remedies 
be very slow. There should be a geueral interest in the 
phenomena of nature, and the elemental y facts of insect 
life and of the everyday workings of the animal and plant 
world should at least l>e generally familiar. 

Prosperity lias perhaps been the greatest enemy to the 
advance oi knowledge concerning local insect pests; tire 
occasional excessive abundance of an injurious insect would 
past and scarcely leave its mark in the old da* s of high prices 
and greater wealth, nor would regular heavy loss prolmbly 
have been perceived by the majority of planters iu those 
times. On the other hand low price*- and great depression me 
very unfavourable, as people look rather to the greater evil, 
and neglect the lesser. The greatest advance in the* knowledge 
of Webt Indian bugar-caue pests was made wlieu, after years 
of prosperity, the prices went down, profits were diminished 
and the struggle commenced to become acute. The loss due to 
disease became of importance and, with the appearance of 
hitherto unnoticed pests, combined with the prospect of 
partial.failureunder harder conditions, the investigations into 
cane diseases became more -extensive and were followed with 
keener interest. Ho it was that the last decade of the nine¬ 
teenth century saw increased attention given to scientific work 
in the West Indies on this subject, and though little was done 
beyond the study of caue-di^eases, there was a great advance 
on the insults of foimer years, 
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It is just when the moderate profit of the agriexilturist is 
threatened with destruction by insect pests that a steady 
interest is likely to be taken in entomology and it is this, not 
the spasmodic scares and alarms, which lead to a general 
method of insect control being intelligently followed. A revival 
of interest in insects commonly accompanies an actual or poten¬ 
tial outbreak of some striking post, but this is again followed 
by a deeper apath,\. Elsewhere, wliero profits are moderate 
but steady, the farmer knows that the live or ten per cent, loss 
that follows the insect attack means the loss of his profit and 
so his interest in k bugs’ is steady, lasting and productive of 
good work. Without the sustained interest and co-operation 
of those actually concerned in agriculture little progress in 
applied entomology is possible, and no thorough steps can be 
taken to check loss from insect pests in gencial. 

KPONOMIC WNTOMOLOUV. 

Economic entomology again is a growth of the latter half of 
the nineteenth century and has arisen largely as the need for it 
became evident. Entomologists have been busy collecting and 
classifying the great variety of new insects found in almost all 
parts of the world; and while there lias been a wider interest in 
the biology of the insects, their life histories, habits and distri¬ 
bution, economically important insects did not receive a 
special share of attention until the urgent necessity for it arose, 
and the circumstances then demanded at once a largo amount of 
detailed work for immediate application. Consequently thero 
lias not been any great opportunity for arriving at the general 
laws which underlie the subject; most economic entomologists 
have to deal with one pest after another as they come, having 
regard only to that one insect and its local occurrence. Few 
get time to take breath and Hoe whither the whole science is 
advancing or to seek for the principles that lie hidden behind 
the mass of detailed work. A proportion of the knowledge 
gained was ephemeral, and has since been superseded and 
each entomologist often lias to repeat the investigations 
of his fellow’ workers, testing and applying them under various 
local circumstances. Thus social attention has to be given 
chiefly to the pests that arise in his immediate neighbour¬ 
hood and what time remains is often given to diffusing a know'- 
ledgo of his science or to enlarging the records of the fauna of 
his province. 

Of the many workers who are able to devote themselves to 
whatever branch attracts them most, few choose the economic* 
side, and had a fail 1 share of attention been given to the prin¬ 
ciples of economic entomology much more would have been learnt 
than the hard-worked official can now undertake. The study 
of entomology embraces a vast domain, and while the whole 
science is slowly progressing the economic part is relatively far 
behind. So it is that applied entomology has continued large¬ 
ly on its original lines; and new paths are rarely struck out 
or sufficiently studied. 

The problem of insect control on a large scale lias not as 
yet received the attention it deserves i the very valuable work 



of the United States entomologists Folium a eons pic* nous excep¬ 
tion and the most important contributions to this subject are 
due to their labours. Other countries have added slowly and 
there are evidences ol* a larger importance being attached to 
this problem. Many fundamental facta, such as the influence 
on insect life of the introduction of new birds or insects have 
been little studied, and though the application of this method 
has occabioned great expectations timing recent years owing 
to the success that attended its first adoption, yet two leading 
American entomologists have recently expressed the opinion 
that little can bo gained from pursuing it.* The matter is 
evidently but little understood and it is not known why such 
introductions should not bo successfully carried out. 

Again, we are not in a position to define the causes that 
lead to ail outbreak of insect attack ; we should be able to say 
why a particular pest suddenly becomes abundant, and why 
for instance insect attacks in the West Indies seem to have 
been far more extensive in 1001 than in 1000. Such phenomena 
may some day be forecasted and guarded against, as hurri¬ 
canes now are, when our knowledge of the laws that govern 
them attains to greater completeness. 

Enough lias been said to show the difficulties that beset 
this subject, on the one hand that of stimulating general inter¬ 
est in it sufficient to carry through any comprehensive steps 
and on the other those that arise from partial knowledge 
and incompletely understood laws. The time should soon 
come when some measures at least may be adopted for the 
West Judies. The conclusions drawn from the work of other 
countries are capable of application to local needs and cir¬ 
cumstances, and until some action is taken the loss now 
sustained from insect pests cannot be chocked and may even 
grow to an extent never experienced before. Intensive cul¬ 
tivation often brings diseases in its train but the West Indies 
do not seem to have experienced any outbreaks comparable in 
their intensity with those that lay waste largo areas else'where. 
Insects have to bo reckoned with by successful planters in the 
present days of competition, just as surely as do other bad 
conditions, aud the spirit that leads farmers in tho United 
StateH and elsewhere to sjkmuI thousands of dollars in lighting 
losses from insects (should bo met by a similar spirit ou tho 
part of the West Indian planter. 

In those pages an attempt is made to set forth a compre¬ 
hensive scheme whereby the Iohsoh due to insect pests may bo 
minimized. Such a scheme may be of slow realization but this 
paper will serve a useful purpose if it shows on what general 
lines the problem may be attacked and what measures can 
usefully be discussed in the future. 


WEST INDIAN CONDITIONS. 

Before considering in detail liow we may meet this problem 
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in the West Indie*, we may briefly glance at the conditions, 
which underlie it. 

A favourable* condition is found in the fact that the 
majority of those Colonies are islands, excepting British Guiana 
and British Honduras, surrounded by sea and more or 
less isolated from the mainland. This at least render* the 
eouditious more stable; any efforts that may be nuulo will only 
slowly be affected by the introduction of new forms of life. 
Tin* Fauna can be studied and the exact eouditious determined 
for each Colony without the disturbing factor of irruptions of 
new pests. Also, as we shall see, we can control the introduc¬ 
tion under commerce of new insects; quarantine regulations 
will be far less irksome and exacting in tlieir operation. Again, 
some of these Colonies have but one or* at most two staple crops ; 
this is a very great advantage as it not only facilitates the work 
but ensures the greatest possible uniformity of interests and 
efforts on the part of those interested. Further, the gradual 
adoption of portions of a comprehensive scheme are rendered 
easier. Were then* necessity for the adoption of each 
step simultaneously throughout tin* entire West Indies, 
there would be longer delays in securing a unanimity of 
opinion. As it is, the different islands can adopt such 
mean* hh seem best, and the remainder can then judge of their 
working befote enforcing them universally. Thus the natural 
divisions of these Colonies may prove of benefit and maybe 
counted among the few natural advantage* in bitch a scheme. 

A second is probably the fact that West Indian crops differ 
largely from those grown in temperate climates, in spite 
of other disadvantages, this is yet a favourable feature since 
there is less fear of the introduction of virulent pests through 
the principal trade routes to England, Canada, or the United 
States. Jamaica, Trinidad and British Guiana are exposed to 
<langer from their Central or South American commerce, and 
for all the Colonies there iH this feai, but it is less imminent 
for the West Indies generally than it would bo under temperate 
conditions of climate or agriculture. 

Ou the other hand there are several unfavourable 
circumstances. Not the least of these is the fact that the 
low value of some staple crops and the general depressed 
linancial condition does not encourage the adoption of 
remedial measures. Especially is this so where there is 
a high proportion of absentee-owners, who may not under¬ 
stand the necessity for such measures ami so disapprove of 
them. In the present state of the sugar-cane cultivation 
ihe knowledge that the amount needed for remedial measures 
can but ill be spared is a strong incentive to a policy 
of * masterly inactivity,’ and no experimental proof of the 
value of a remedy may be strong enough to bring conviction, 
where such a consideration is operating veiy powerfully. There 
is also the fear of the same i>olicy being pursued from very 
different motives in other cases, where for instance large profits 
are being obtained from hucU permanent crops as cacao. If an 
estate bears well and yields high profits under a certain course 
of treatment, there is a considerable inducement not to embark 
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on a new line of treatment 01 no t to interfere with the old 
policy, hoYsvvei great may be danger for the future Sueces-. 
in the past ha«* too often been accompanied by carelessness 
and the golden days of prosperity have been allowed to 
pass by to be followed by the black times of depression 
that might probably have been averted by forethought in 
the preceding period. A portion of the laige profits made in 
the old days of West Indian sugar would have suilieed 
to stamp out such a pest as moth borer, but we have 
no evidence of any general action. There is as groat a necessity 
for the adoption of reasonable piecautions in the times of 
prosperity as when the struggle is keen with the additional 
incentive of no lack of means to carry out that treatment. 

Anothci unfavourable feature is the profusion of wild 
plants so frequently found in and around cultivated land. 
Mr. Marlatt iu liis account ot California* notes as a distinctly 
favourable feature that all cultivated, i.e. irrigated, land is 
isolated, the orchards being sunonnded on all sides b> barren 
dry land where plant life cannot abound. This is not so in the 
West Indies, and the woik of treating such pestsas scale insects 
islaigely added to by the fact that native trees and shmbs 
harbour The *ame pests and constantly communicate them to 
cultivated plants. 

Thus, the foiest land that occupies so much of St. Lucia 
and Dominica may he pioducinga supply- of injurious insects 
which wander into the cultivated areas, and the mere clearing 
of such land evposes the cultivation to attack* from the insects 
which have been deprived of their natural food and habitat. 
Thin danger hardly exists in Barbados wheiv so much is under 
cultivation but it is probably pxeseutin all the other Colonies, 
even in St. Kitts where the giasshoppeis descend from the hills 
to eat the young canes and gieen dicssings. Constant vigilance 
alone will meet this danger and it may certainly be reckoned 
among the features inimical to successful insect oontiol, 

A furtller unfavourable feature is the rather low degree 
of intelligence and want of aptitude of the average West 
Indian negro, to w hom must be entrusted the performance of 
actual measures.t ITo is not as a ride capable of using oven 
the simplest new implement save under stiict supervision: 
where iu England the ordinary labourer could be entrusted 
with a spraying machine and shown its uses few estate 
negroes can be taught the use ot novel implements or trusted to 
carry out unfamiliar work. Very generally the simplest tools 
alone are iised in the cultivation of the land and the dilli- 
culty of introducing new methods or unfamiliar tools must 
be taken into account. Spraying or other new work cannot 
be easily undertaken on a large scale under these circumstances, 
and the small capabilities of the labouring classes must for a 
time at least prove a hindrance to some features of this work. 

Finally any general measures must be slow ; the pests to 


* “Insect control in California,” 0. L. Marlatt, Vtnrbook of flu Deptnf 
men! o/AqriaiHure, rutted Mate#, 1896, p. 217. 

lw^r'C^loni©^ rfl ° nlj " 10 Antilles. I have no experience of the 
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be dealt with are often new to science and there is little 
recorded about them: little can be learnt from the detailed 
work of other countries, and we can only apply such general 
methods as will fit the strange conditions. This is a more real 
difficulty than would appear at first sight and may fitly 
conclude this sketch of the conditions under which the problem 
of insect control has to be attacked. Wo may now pass to 
a consideration of tho general lines and methods which are 
likelj r to give good results in the face of these conditions. 


METHODS OF CONTROL. 

There are five principal ways in which we may hope to 
attack this problem. They are : 

(1) Measures to prevent the introduction of new 
diseases (such as Quarantine or the regulation of 
plant importation). 

(2) The adoption of Preventive Measures. 

(8) The adoption of Remedial Measures. 

(1) The encouragement of useful native birds and 
other organisms. 

(.*>) The introduction of new insectivorous birds, insects, 
etc., and tho regulation of the importation of new 
animals. 

Each of these has a distinct place in a general scheme of 
insect control; firstly, there is the question of limiting our pests 
by preventing the introduction of new ones ; the necessity for 
this is evident. Secondly, there are those general measures of 
precaution which are likely to avert insect attack from tho 
various crops ; evidently, it. will be wise to take hucIi precau¬ 
tions as are likely to preserve cultivated plants from attack 
by insect pests, and tills forms an important feature of this 
scheme. Thirdly, there is the evident necessity of checking 
actual attacks, by destroying as far as possible such insects as 
are found to increase in great numbers. This is tlio backbone 
of all methods for insect control. Finally, there are two general 
methods of iuliuencing the problem; one by encouraging all 
natural checks so that the actual work of combating insect 
attacks will be reduced automatically to a minimum ; the other 
by safeguarding tho whole scheme against failure following on 
tho introduction of new organisms which might upset tlio 
lmlanco of life. It will be convenient to discuss each in some 
detail in the above order. 

REGULATION OF PLANT IMPORTS. 

The necessity for some regulations over the import 
of plants lias now boon generally recognized and has resulted 
in the adoption of various measures by tho majority of civilised 
nations. The recent occurrence of the Colorado beetle in 
England, due apparently to its chance importation by a vessel 
arriving at Tilbury docks, is an example of the way in which 
insect pests spread and there are many cases on record where 
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severe losses have followed Hie casual introduction of new 
insects 

In discussing the dangei of im]>oiting insect pesls to the 
United States, Dr. L. O. Howard says: 4 We need only look at 
the already long list of piominent injurioub injects to become 
at once aware of the fact that had a national quaiautine been 
established long ago its saving to the conntiy would have been 
enormous Pot* example, at the Woild's Colombian Exposition 
a somewhat elaboiate collection of the injurious insects of the 
United States was exhibited by the Depaitment of Agiicultuie. 
This exhibit was included umloi 002 numbers. Of these 002 
numbers. 111 refeirod to imported species. Again the writer 
has drawn with gieat eare a list of what may be termed the 
injurious injects of first class importance. Tins list was pre¬ 
pared upon the most rigid liuob and e\eiy species not oi prime 
importance w r as excluded. Seventy-tluee species remained, 
these are insects whose names and depredations aio lamiliar to 
almost every farmer and fruit-grower. In fact, each of them 
almost annually causes a los*, of hundreds of thousands of 
dollars. Of these 73 species, 30 are native to the United States. 
37 species liaAe undoubtedly been hit tortured from foieign 
countries, while 0 are oi doubtful origin.'* 

Of the difleient States California has been prominent in 
dealing with this question. Dr. ilowaid sa\s: “The experience 
in California is an interesting one and its lesults should be ap¬ 
preciated. By the operations of a state law and by the co-o] rela¬ 
tion of the common carriers of the State an inspection s>stem 
has been cariied on for a number ot jenrs, which, without 
doubt, lias prevented the establishment of many species of 
injurious insects within the state boundaries. Every vessel 
containing suspected articles entering at the port of San Fran¬ 
cisco is examined by the state officer*, who lias power to 
condemn or to order treated all plants, trees, nursery -.took, or 
fruit consigned to persons living in California which in his 
judgement may need such condemnation or treatment.'i 

Two years later, h\ U. Havens gheshis experience of the 
efficiency of this system in Kiveiside, California 

‘The work of insect pest control naturally divides itself 
into three parts, viz., inspection, eradication, and quarantine. 

‘The quarantine work is regarded ns the most efficient part 
of the service. The pests kept out do no harm. In tins part of 
the work is included the inspection of all nursery stock grown 
in the district, and the inspection and treatment of all liursor.v 
stock and fruit brought in; also, tlie inspection of fruit packing 
houses, and attention to all of the methods whereby insect 
pests might be carried from one locality to another orchard or* 
locality. So efficient has this work been that lioiusect peats 
have been brought into Rivet side and become “established riico 
the Horticultural commission w r as established ; and thin too in 
the face of the fact that in 1890, 1891 and 1892 more than 200 
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carloads of mange nursery stock were brought to this place 
from Florida ami set out/ * 

These accounts show of what value the system has been to 
the fruit glowing interests of California, and there are many 
equally convincing accounts of the work done on those lines in 
the United States. 

The subject has also been dealt with by Homy Tryon, the 
Entomologist in Queensland, whowiites: ‘One cannot afford 
to lose sight of the fact that it is to human intervention, to 
international commem', and to ordinary trade relations, opera¬ 
ting, it is true, in conjunction with such congenial natural 
conditions as aieabove alluded to, that a country is indebted 
for many of tlie forms of life that are most conspicuous in 
their presence. This is especially so as regards insects and 
above all of such as are injuriously related to the plants engag¬ 
ing the skill of cither agriculturist or horticulturist and which 
not only impair-or even determine - the \ Utility of these 
plants, but are also harmful to the crops that they yield or to 
the manufactured products that in these originate/ I* 

Much luoie could la* quoted to show the value set on this 
subject by entomologists in all parts of the world, but the 
above w ill sorveas examples. Further information is eontained 
in the Went Indian ttullvtin , Vol. I. pp. 133, 309 and »57. 

Mam instances can be quoted whore there is now a very 
evident necessity for picvcnting tlie spiead of insects both 
bet ween these Colonics and from abroad. The experience of 
the past two years of the insect pests of tho various staple 
crops has shown that there h probably no important crop either 
in the West Indie- generally or in each Colony which Is not 
exposed to danger in the future from the neglect of thcHe 
precautions. Apart from the scale insects, which in them¬ 
selves offer very striking evidence, there are other insect pests 
ready either to be diffused from Colony to Colony or to enter 
from the outside, and the facts derived from the study of the 
insects themselves point very strongly to the necessity of this 
work. This subject is too large to enter into in detail at this 
time, and probably eveiyplanter can from bis ow n experience 
and knowledge iind facts to bear out fully tho above state¬ 
ments. 

For the West Indies it will lx* necessary to distinguish in 
ixirtieular ixrtween impoits from abroad and intercolonial 
trade. Owing to the fad that a large proportion of our im¬ 
ports from abroad are from England, Canada or tho United 
States of America, where other climatic conditions, crops and 
l>ests are found, there is less fear of the intrcxluetion of virulent 
pests from abroad. Dangerous localities would be the Southern 
States, Central America or South America, where similar crops 
are grown and similar conditions prevail. There is an equal 
need of regulation* to deal witli intercolonial trade ; the pests 


4 F. O. Havens Insect Control in Riverside, California, Deixn'tmint of 
AqrttHlture Ciuted Du Mon of tCntomolw/y, Dull., 22, N.S. p. 8a. 

h Destructive Injects liable of introduction to Queensland, H, Tryon, 
The Queensland Agricultural Journal, vol, 2. p, 20, 
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already found in each Oolony should bo restricted ns far ns 
possible since they are the ones most likely to become estab¬ 
lished in neighbouring localities. 

The problem has elsewhere been dealt with in a variety of 
ways including the following: 

(«) Power to destroy all plants or parts of plants found to 
be infested with disease, at the port of entry. 

( b ) Absolute prohibition of the importation of either a 
particular elans of plant from any locality ; or of any plants or 
parts of plants from a specified locality. 

(e) Inspection of nurseries and all places whence plants are 
sold ; with the issue of certificates of the absence of disease 
without wliieh plants may not leave those places. (This is 
applicable only to intercolonial trade or to foreign countries 
where this regulation is in force.) 

(d) Importation permitted, subject to :— 

(1) Inspection on arrival. 

(2) Fumigation on arrival. 

(S) Quarantine on arrival. 

(4) The production of a certificate from some si>eoified 
officer at the i>ort of shipment that no disease is 
prevalent there or to be found on those plants. 

It will be convenient to glance shortly at each of these, 
and consider which is best fitted for local application. 

Destruction of Infested Plants . This is evidently a general 
measure that might find a place in the statute book of every 
Colony. It enables prompt measures to be taken to prevent 
the introduction of any particular form of disease that is 
easily recognisable; its application is perhaps not very wide 
but it would serve a useful purpose, for instance against diseases 
of sweet potato. There are two beetles which infeRt the 
tubers of the sweet potato, one in Jamaica, and the other in 
Barbados and Antigua; evidently both of these are liable to l>e 
carried in sweet potatOH and their presence is usually easily 
detected on inspection. Sweet potatos then would be exam¬ 
ined and if found to harbour any beetles, would be at once 
dostroyed. Similarly for any easily recognised forms of disease, 
such as bad attacks of scale insects; no action would then be 
required beyond the destruction of the whole consignment 
of plants. 

Prohibition. This again is a useful general measure, already 
adopted in Jamaica, Montserrat and elsewhere. It enables any 
Oolony to protect itself against well-known forms of disease, and 
as the plant diseases of these Colonies become better known, the 
application of this method will become far wider than It i 9 now. 
If a serious pest is found on cacao or coffee in any Oolony, all 
cacao or coffee-growing Colonies should quarantine that in¬ 
fested locality and so prevent the spread of the disease. 

For instance, the importation of sweet potatos from 
Jamaica, Barbados, or Antigua could be prohibited in all other 
Colonies where either of the sweet potato posts did not 



already occui, mid there aio mam pests that could in this wa\ 
bo icstricted. The usefulness of this nieasuic nntiually de¬ 
pends largely on a knowledge of the posts of those islands, mid 
though this is as yet far from complete, there is loom for a wide 
application of this method on our present know ledge alone. 

Certificate. The matter has been dealt with in some coun¬ 
tries by tlio issue of certificates of heedorn liom disease to 
nurseries by qualified inspectors without which no plants may 
be sold or sent out of the nui^ei y. K\ idcntly, this meihod could 
only be applied to trade between the West Indian Colonies, and 
would be inefficient under the conditions obtaining hero at the 
present time. Botanic stations supply many young plants and 
the nurseiies aie inspected at varying inteivals, whilst ovoiy 
effort is made to keep them free of disease. But plants aie 
sent from one Colony to another irrespective of the Botauit 
stations and it would be impossible to control this tiade by am 
system of certificates. 

Treatment oj Importa. Coder this regulation the impoi ta- 
tionof plants is permitted, subject to certain rosti ictions. 

We have already discussed two methods (rr)and (ft) <>f dealing 
with the Imown forms of disease hkriy to be introduced and it is 
necessary to supplement this by some general method appli¬ 
cable to every organinm which it is undosiiablo to introduce. 
There are many cases on record of insects, haunloss in theii 
native place, becoming virulently destiactive when intinduced 
to new conditions. Generally speaking, it is unwise to hiing 
in any new form of life whatever, without some knowledge 
of the effect it is likely to produce, and the value of restricting 
the casual introduction of fresh insects or other organisms has 
been abundantly proved in America and other countries. 

This may be effected by suitable restrict ions on the impoi t a- 
tion of plants ; of these the first (Inspection on anixai) is un¬ 
satisfactory and inefficient. No inspector can guarantee the 
absence of scale insects for instance; in addition, skilled 
inspectors are not available in the West Indies. The second 
(Fumigation on arrival) is likely to be more satisfactory. 
Jamaica has adopted it and good results have been recorded 
in Ceylon and Cape Colony.* All dangerous articles (living 
plants, parts of plants, cuttings, suckers, etc), are excised to 
the fumes of hydrocyanic acid which dcstrovs all insect life, 
including eggs, and does not injure the most delicate living 
plants. Evidently this is n thorough method, since no insect 
can be introduced on these plants ; it would not be applicable 
to an insect that bored into the interior of say a sweet potato, 
but it does destroy every scale insect that may lx* on the 
fumigated articles. 

Fumigation need only be applied to dangerous articles, 
and those would not include the various articles imported 
for food, such as bauanas, pm vs, etc. From the returns obtain¬ 
ed from the Custom houses a list can be drawn up of these 


* a P. Loansbuxy \ Report of the EvUomoloytet, Cape Colony, 1880, p. 9. 
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<lnngcioii"t articles, and it is evident that there would belittle 
hindrance to trade. The work is simple and easy, imolves no 
highly skilled laboui, and will probably 1)0 fouud to be the 
best method for local circumstances. 

The third restriction (Quai antine) is a clumsy method, not 
cipable of easy application. Plants on arrival are grown in an 
isolated spot apait from cultivated lands and aie visited 
periodically by an inspector who declares when they are free 
ol disease and may l>e planted out. This method involves the 
sort hi*- of an inspector and a quarantine ground, and is not a 
perfectly safe one. The last restriction (Certificates) has a 
limited application in the case of plants passing through a 
Botanic station or obtained direct from a Botanic station. 
Hueh plants arc allowed entrance on the production of a cer¬ 
tificate from the Cuiator of the Botanic station at the port of 
‘-hipment that the plants have been fumigated immediately 
befoie shipment. It may be found useful to adopt it as a sup¬ 
plementary measure but evidently it lias not a sufficiently 
w ide application. 

In conclusion, it appears evident that the importation of 
new diseases can be avoided by adopting three measures In¬ 
fested articles w ill be destroyed on arrival, dangerous plants 
u ill be prohibited 01 dangerous localities quarantined, and all 
imports liable to bo the means of introducing any live insects 
will be fumigated itli hydrocyanic acid. The first two of 
these will enable every Colony to protect itself from specific 
diseases known to be easily introduced . and the third will bo 
sufficient to keep out all others . These measures are not diffi¬ 
cult to carry out, involve little hindrance to trade, and probably" 
include those fouud to be most efficient in other parts of the 
world. Their adoption is abundantly justified by the very 
gieat importance attached to this problem both in other 
countries and the West Indies themselves. On general princi¬ 
ples alone it is evident that there is a constant danger from 
imported pests, and the evidence derived from the study of the 
insect pests of the West Indies shows that this danger is a real 
one that menaces every important crop in these Colonies. Ilad 
some regulations been in force before this, many of the most 
destructive scale insects and other pests would probably never 
have been found here, This subject deserves fuller treatment, 
there being a considerable mass of evidence derived directly 
from local insect pests and conditions, which would be out of 
place here ; and we may' proceed to the second general method 
of insect control. 


PRBVKNTIVE MEASURES. 

The second general method of insect control is the 
adoption of suitable preventive measures. Prevention, xve 
know, is better than cure and costs much less; but the draw¬ 
back to preventive measures lies in the fact that when they 
are successful, there is little or no evidence of their value. 
When an insect attack is predicted and preventive measures 
are recommended and*adopted, there is, if they have proved 
successful, no evidence of the loss likely to have been 



caused by the pest, mid the necessity for applying those 
measures does not become nppaient to those who otm> them 
out. Preventive measures a»e usually put into practice after 
an outbreak of disease which renders their \nhie patent 
to all and so lose their opportunity of being most elliciont. The 
adoption of such nioasmos b(/orc an attach demands a groat 
feeling of eoirfldonco in those responsible foi Hie iceommondu- 
tionand such a feeling is of slow giowth and of somewhat 
rare omn renee. 

Pi*eventive measures are of gieat importance at tiro 
present time in the West Indie*. As has been recently x 
pointed out, the sugar-cane wooul can probably be fought 
only by the general adoption of certain pre\ontive measure-. 
In St. Lucia and Dominica there is at present the danger of 
new pests arising owing to tiro clearing of large aieas of 
forest land.1 Preventive measures in these cases consist 
mainly in very great vigilance, and the necessity for 
such vigilance cannot easily be demonstrated in o\eiy ease. 
Yet there is reason to belieA e that had tills vigilance bom 
exercised in tho past, such pests ns the cacao beetle of Grenada 
would not have become established. Jn all places where 
cultivation is taking the place of forest land, such a measure 
may be of the greatest importance to that Colony. Amongst 
the more definite preventive measures the following deserve 
mention 

Favoumble Condition «. A crop should only be planted in 
a favourable climate and locality ; this is of great importance 
in planting up newly cleared land, bisect disease of all kinds 
is more prevalent among plants that arc not fully Milted to 
their surrounding circumstances. A plant such as the lime, 
which requires a certain amount of moisiuie, should not be 
grown where such a degree of moisture cannot always be 
obtained since it will then be liable to the attacks of scab* 
insects. IftwoplantH, piimaiily of equal \igour, aie planted 
out, one in favourable, the other in imfa\oumblo conditions, 
tho latter not only suffers more from Insect attacks but is 
more liable to it, especially in the ease of scale imocts. A 
notable case of this has been found in the Arabian eolTeo 
which appears to buffer far more iu low altitudes from the 
attack of leaf-miner, than in high altitudes. In planting 
coffee tliis should be taken into account and it is icusnnuhlc 
to regal'd such a general precaution in the light of a picventivo 
measure. 

Maintenance of Vigow. Plants should be maintained at 
the highest pitch of vigour to secure them from disease. There 
may be a temptation to obtain an unduly largo crop at tho 
expense temporarily of the vigour of the plant, but this is 
likely, sooner or later, to be discounted by the attacks of 
insect pests. Naturally, this applies chiefly to permanent 
crops suohas cacao, limes, etc. To maintain a plant free from 
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disease, it is necessary to preset vo its vigour to tho utmost, 
scouting such a measure of crep as w ill not impair that 
vigour. Too heavy cropping probably reacts in many ways on 
the plant, besides tendering it more liable to insect disease, 
and it will be a wise policy to care first for the general health 
of the plant and not consider only its present yield. 

Client Call an. Clean cult me is another matter that may 
be elapsed undci tills head. The presence among cultivated land 
of weeds and useless plants has often been found to be an incen¬ 
tive to insect attack. Squally so is the practice of leaving de¬ 
caying parts of plants, such as empty cacao pods, or rotting 
timber. When au aiea of land has been placed under some 
crop, all unnecessary plants or vegetable matter should be re¬ 
moved. It is not a long step from the rotting cacao pod to the 
live one. and theie is no advantage in tempting insect 
attack in this way. Thus it has been found that the ‘ thvips’ 
(hat attacks cacao occurs on the wild guava and cashew, and has 
possibly come from thoseplants. The presence among Lliecacao ot 
guava 01 cashew can then only be regarded as a dangei, since 
the tluips finds a congenial bleeding place among those plants 
and having overpopulated them attack-, the cacao. It is 
advisable that all insect breeding places bo removed os far as 
possible from cultivated land. The value of this recommenda¬ 
tion is seldom easy to piove, but a fuller knowledge of insect 
life always points to danger in this direction. 

Trap Crop*. A preventive measure of occasional value 
is the use of trnp-ciops. In the case of moth-borer it is 
found that Indian corn is a favourite plant of this insect, 
and being of less value than cane, it is sometimes advan¬ 
tageous to plant corn among the young canes, not only to 
draw the post from attacking the young canes but to en¬ 
able tho insects to be destroyed with the infested corn 
without appreciable loss. There are other ways in which this 
principle maybe turned to account when the habits of our 
insects are hcttci understood. 

Halation of Crop h. Another preventive measure lies in the 
rotation of eiops. When the potato weevil attacks sweet 
potatos it is obviously wise not to provide that inset l with its 
food plant for such a period as will dai vo it out and compel it 
to go elsewhere, ("allied to its extreme limit this mcasuro 
might be sufficient to exterminate many West Indian pests, 
since wo have for example only to abandon the cultivation of 
cane,com T ete,insuchaplaceas Barbados (where wild plants 
are few and could also bo destroyed) Por say two years to 
starve out many dostructivo cane pests. Evidently this is too 
diastic a measure, but when it is practicable to substitute 
another crop for a sufficient iuteival without any great lot>s, 
it will be who to do so when insect attack ia excessive. 

Modified Eblatc Practice . An insect post may often be kept 
away by some change in the regular routine practice of 
cultivation. If wo realise that inject pests adapt themselves 
to our system of cultivation, the value of this is more ousily 



recognised. Thus the sugar-cane weevil is fond of attacking the 
exposed ends of cane plants in the ground. The simple ex¬ 
pedient of planting cane plants below the surface battles the 
insect. This principle is probably capable of a wider applica¬ 
tion, but it is seldom realised that insects' habits are in very 
close relation with our agricultural practice. The keen struggle 
for food in the insect world probably compels the insects to 
seek out the weak spots in our agricultural practice mid to 
take advantage of them. Many methods of averting insert 
attack depend on this principle and it is often valuable to 
consider whether some slight change in our established practice 
may not have an effect on our insect foes. 

Destruction of Infesled Plants . The last preventive 
measure is the destruction of badly infested plants which 
are beyond the power of remedial measures. An attack is 
often allowed to continue until there is no chance of saving 
the plants, and they then become the means of infecting 
neighbouring plants. This is especially so with regard to 
trees, such as the orange, which are infested with boring 
beetles ; they may continuo to bear fruit whilst in a hopeless 
condition of disease, and should certainly lie cut down and 
burned to save other trees nearby. This measure is capable 
of application to other croi>s, the destruction of one part, of 
a field ofteu sccuriug the remainder from that form of attack. 

Preventive measures as a whole depend more for their 
application by plauters on a little general knowledge of the 
way in which insect pests attack plants than on any definite 
recommendations that can be made for each crop. Local 
conditions often determine their utility ; in an advanced com¬ 
munity they would be regarded as the common-sense of the 
subject, and as the basis of all treatment for insect pests. 

Home points of general importance will be diseussed to¬ 
wards the end of this paper after the consideration of remedial 
measures. 


RKMIChlAL MNAHUKHh. 

The third general method is the adoption of remedial 
measures. These are as a vulo in the nature of special re¬ 
commendations, based on the particular behaviour of each 
pest, and do not fall readily under general heads. Kor their 
application they depend on three things : their simplicity, 
bringing them within the scope of the West Indian labourer; 
their effectiveness, to deal thoroughly with the pest; ami their 
relatively small cost, When these conditions are fulfilled, thou 
adoption aerain depends on the view takon by the planter of the 
lose he. is incurring, as also on his view of the increased yield 
that will follow the adoption of the remedy. The unfavour¬ 
able conditions discussed on page 820 are of the greatest im¬ 
portance here, and the adoption of remedial measures will bo 
largely a question of the sevority of insect attacks aud of the 
value to tho planter of the experimental proof of the utility of 
those remedial measures. 
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Remedial measures fall roughly iuto three classes: 

(r/.) Dirtcf Method*. Direct methods of attack with simple 
means that can be applied by the ordinary labourer. Such 
methods include the cutting out of the young canes attacked 
by moth borer, the collecting of moth borer eggs, the cutting 
out of the grubs of the cacao beetle, the collection by hand of 
the grasshoppeis iu St. Kitts, hand picking caterpillars on 
tobacco, and similar lemodies. In some of these cases, the 
sharpness of West Indian negro boys and girls below the age 
ot fifteen or sixteen renders them specially suited to this class 
of work, and the practicability of it dcqiends largely on the 
available supply of this labour. 

(/).) Trapping cmd Baiting. Methods of trapping 01 baiting. 
Such aie the use of lights to trap moth borer or other night- 
flying insects, the use of baits for grasshoppers, and of traploga 
for tiec-boriug beetles. They are usually simple in operation, 
demanding neither skilled labour 1101 special appliances. 

(O ( r HeoJ Poison s. The use of poisons, both stonmcli and 
contact: these differ iu no important way from those used in 
othei pai ts of the world and have the same general value. Their 
application in the West Indies is hindered by many circum¬ 
stances. Thcie is firstly, the incapability of the West Indian 
negro to undeistaiid all but a simple form of spraying machine 
oi othei de\ice for applying poison. Secondly, there is the 
limited applicability of the icmedics o\\ ing often to the small 
areas to be treated; a sprayer no larger than a knapsack 
machine is usually required and the more economical power- 
spraying outfits are not likely to find use in these Colonies. 
Where there is a large area of a valuable crop such as cacao 
or limes, the physical conditions of the land often render it 
useless to employ any but a knapsack machine. The difficulty 
of spraying any considerable area of cacao growing in rooky 
land w ith a high slope is vciy considerable, and the obstacles 
encountered in mere transport to or over an estate* iu some 
of the islands will discourage this form of treatment very 
considerably. There is also the difliculty of obtaining the 
poisons lecommended for use on the machiues necessary for 
their application. Both can be obtained from New r York or 
other distant places, but the demand has so far been so blight 
that it is difficult to supply them except in one central locality 
such as Baibados. As the use of poisons becomes more general, 
and a demand is created, it should become possible to obtain 
these ui tides in each Colony, and this difficulty will lx* thus 
removed automatically by the action of plnnteis themselves. 

Befoie these remedies arc generally adopted there must be 
a truer appreciation of their value and uses. Spraying 
with aroenical poi&ou in isolated cases is, after all, only a 
tempoiaiy measure to meet a local need. It does not neces- 
saiily cause any general diminution in the numbers of the 
pests until such applications become universal and regular. 
So also for scale insect*; oven in California whore the 
conditions are especially favourable, it ib the expressed 
opiuion of Mr. Marlatt that * It may bo stated of all 
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the wishes or other methods that the complete destruction 
of the scale is rarely if ever secured by their use, mid is uot 
indeed hojied for. Experience lias shown that the best that 
cau be done is to effect a practical elimination of the scale for 
the time being, and it is often necessary to repeat the treat¬ 
ment every year or two. In exceptional cases it may not bo 
necessary to do this more than once in three years. All appli¬ 
cations are therefore recognised to be as necessary and continu¬ 
ous a charge on the crop as is cultivation or irrigation/ * 

This holds far more strongly here where any wayside plant 
or tree may harbour the same posts as attack our cultivated 
plauts. Spraying or other applications of poison arc part of 
the regular work, justified by the gi eater yield obtained when 
they are applied. 

In considering the pioblcm of insect control as a whole, 
remedial measure** are of the first imiKirtance. The means of 
checking the important pests now found iu the West Indies 
form the backbone of such a scheme, and though not capable 
of extensive treatment on general lines, constitute the domi¬ 
nant clement in insect control at the present time. For 
every pest, remedies have to be found which are adapted to the 
habits of that insect, and success can only be obtained, not by 
general principles, but by measures carefully suited to the 
Individual conditions of pest, crop and locality. Whilst a con¬ 
siderable mass of information has been obtained and remedies 
have been suggested for the more important pests, the adop¬ 
tion of these remedies lias as yot not taken place generally. For 
the planter, these remedies are of prime importance, and whilo 
the welfare of the whole community both now and in the 
future calls for wider methods of treatment, to the individual 
it is of moie importance to guard against the losses now in¬ 
curred from insect pests. So much has been written elsewhere 
on the question of remedial measures, that we may perhaps 
leave the subject of direct remedies, without detracting from 
its greater importance. The* adoption of these remedies must 
ftually be left to individuals. The wider applications of compre¬ 
hensive measures arc move directly the objects of the* scheme 
as laid down in these pages. 

PROTECTION OF UUBFUL BIRDS AND OTHKR ANIMAL LI PH 

The problem of insert contiol is largely influenced by tho 
action of the checks provided by nature on the increase of 
insects. The most obvious check is that due to the bats, birds, 
lizards and other creatures which feed upon insects. Thoio 
is also the less evident, though equally efficacious, check from 
the hosts of predaceous aud parasitic iusectH which attack their 
fellows. All insects tend to increase very much and in nature 
have to maintain their position against such influences as 
climate, weather, vuliable food supply otc., and against their 
enemies. It is found that those factors tend to keep tho mini* 


* C. L. Marlatt. Insect Control In Cal fornb 
went of Agriculture, United States, tm, p, 
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bcrs of any species within certain limits, though those are not 
always as narrow as we could wish. But when land is put 
uuder cultivation the even balance is distuibed, artificial 
conditions are established and maintained by man, and the 
influence of beneficial birds and oilier insect enemies becomes 
altered. Mail then 1ms to fight, not only the number of in¬ 
jurious insects that would be found under natural conditions 
ijut also the increase due 1 to the conditions ho creates. Direct 
artificial checks then become necessary, but these may be 
reduced to a miuimmn by affording every encouragement to 
natural checks. 

It is impossible to avoid creating artificial and unnatural 
conditions in cultivated land, and man can only attempt to 
render these as favourable as possible to the maintenance of 
a natural balance of life. In order to effect this, every inseet- 
destroying creature should be encouraged, and itH increase 
assisted as fat* as is found possible. It is frequently found that 
man himself, in shooting or trapping birds or by destroying 
their nests, is doing much to destroy Unit animal life which is of 
so much value to him and such practices may be more efficacious 
in driving away bird life than the artificial conditions which 
attend cultivation. Where birds, lizards, toads, etc., arc allow 
ed to live unmolested they soon accustom themselves to altered 
conditions, due very probably by the abundant supply of 
insect food found in cultivated land. In the West Indies, many 
birds are probably entirely insectivorous and many more are 
partly so. Few are harmful either to cultivated plants or to 
other birds, and it is as a rule easier to observe the iujury 
such birds cause than to see their constant destruction of 
injurious insects. Native birds arc protected under ‘Wild 
Birds’Protection Ordinances’ in Home West Indian Colonies 
at the present time and in every Colony good results would 
follow the enforcement of an Ordinance similar to those 
of British Guiana,* St. Lucia,t and Grenada. * It would 
probably be wise to protect all birds, some completely, others 
partially. Almost all are of far greater \alue agriculturally 
than as either food or sport, and when any bird is found to havo 
greater injurious thaq beneficial effect, the protection maybe 
removed ami its increase checked. 

In addition to the birds, there arc bats, li/ards ami toad*, 
which ueed encouragement if not protection. Probably the 
best method of encouraging these consists in spreading a* 
knowledge of their usefulness, and, in the case of the two 
latter, checking their enemy tho mongoose. The muugoose 
was introduced to .Jamaica iu 1872 to destroy the rats which 
injured the canes. It did valuable work in killing rats, and 
was then driven to feeding upon ground birds, birds’ eggs, 
lizards and toads. The destruction of the latter removed a 
most efficacious check on injurious insects and these appear 
to have multiplied and become increasingly'destructive. This 
occurred not only iu Jamaica, but in Grenada, St. Vincent, 


* Ordinance No. 0 of 1877. 
f Ordinance No. 72 of 1885. 
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Barbados Antigua, and St. KitK after the introduction o( the 
inimgoose. The condition of Montserrat and Dominica at the 
present time, where the mungooso has not been introduced, is a 
great coni east to the condition of the preceding islands, from 
the point of view of insect attacks and there is good reason to 
believe that this is lue largely, if not wholly, lot ho fact that 
mongoose is absent from the two latter. The mungooM. as a 
rat destroyer is of value but its excessive increase, with the 
diminution of its proper food, leads to it bceoming a pest itself 
by the destruction it causes amongst beneficial animal life. 
Under these circumstances we may usefully consider whether 
it would not be possible to take stops <o cheek the numbers of 
this animal. Theiv are two ways in which this might bo 
brought about, first by offering a lx maty foi every mungoose 
killed, secondly by a general effort on the* part of every island 
to destroy as large a number as possible. The fiiv»t is of ques¬ 
tionable value. J. H. Palmer in this connection says : * Bounties 
have not resulted in the extermination of a single species in 
the United States and have failed even in the* Island of Bermuda 
which ha 4 ' an area of less than twenty *-quaic miles/* Though a 
bounty may not bting about the extermination of mungoose, it 
may yet prove a sufficient check on its increase, which is the 
result aimed at. Probably good results can lx* obtained by 
general action on the part of all planters and it may be remem¬ 
bered that it is not the total destruction as much as the 
effective checking of the mungoose which is desired. As a 
constituent of the fauna, not increasing beyond reasonable 
limits, the mungoose will be of value as a check on the rats 
and there is reaeon to hope that some effort* to limit the 
numbers of this animal may hasten the restoration of the 
balance of life, which is said to be taking place now in 
Jamaica. \ 

In addition to the above useful animals, there are the hosts 
of predaceous and parasitic insects of whose work it is difficult 
to form any conception. Little can bo done to encourage these 
beyond taking reasonable precautions that our picvouthc 
or remedial measures do not destroy them and spreading such 
a knowledge of them as will prevent theu* destruction through 
ignorance, as pests. 

The question of the encouragement of useful organisms 
revolves itself into (1) Wild Birds/ Protection Ordinance-, 
1 (2J Oaie and encouragement of all bats, lizards, toads and bene¬ 
ficial insects, and (8) Any measures that may be possible in each 
Colony to chock the mungoose or prevent its entrance. In no 
way shall we probably more easily inti tie nco our insect pests 
with profit not only in the present but in the future. 

THM IN Til OI > VCTION OP NKW ANIMAL LI KM. 

The last general method of insect control consists in tlio 
introduction from abroad of useful birds, insects or other 


, , J :ft T W mer i Extermination of Noxious Animals by Bounties, V<at- 
hook of theDepartment ofAgtlruHurt, Unittd Staf(% 18SW page OK. 

— The Danger ojt Introducing Noxious Anion* Is and Birds. 

'Yearbook of the Department of Agriculture, United Static 1808 , page 



creatures. Ia places where there is already au abundance of 
native useful birds, the introduction of new ones iH of question¬ 
able value, as the overwhelming number may destroy too large 
a number of beneficial insects or may upset the whole balance 
of life, driving formerly useful birds to fiud new food and be¬ 
come destructive. But in cases where beneficial birds, etc*., 
are obviously lacking or have been too largely destroyed, and 
when special circumstances demand it, we may usefully supple¬ 
ment tho uative insectivorous animals by the introduction of 
others. In considering the advantages likely to be derived 
from the introduction of a new organism, there are three fac¬ 
tors to bo taken into account, namely the character of the 
organism introduced and tho changes it may undergo in its new 
surroundings, the nature and origin of the post we wish to 
combat and the composition and relationships of the fauna as 
already established. Bearing in mind these three, we may 
consider in what case* ic would bo advisable to attempt the in¬ 
troduction of new forms of life. Probably any attempts 
to establish such birds as the Barbados black-bird in tho 
sugar growing islands will bo useful, and it may be possible 
b<) ilucl other instances where birds can be usefully spread 
within the West Indies, in addition to any it may be 
thought desirable to introduce from abroad. It will also 
be possible to introduce predaceous or parasitic insects, 
with a view to the extermination of iiarticular pests and possi¬ 
bly this may become an important factor in the future of in¬ 
sect control in these Colonies. It is at present impossible to 
deal thoroughly with this point; there are many cases in which 
wo can turn it to advantage h\ the future when further know¬ 
ledge has been gained and when the more immediately neces¬ 
sary steps in insect control have been taken. 

Tho problem of utilising useful birds and insects has 
received attention in all parts of the world aud the value of 
the introduction of ladybird beetles reached such a height that 
Mr. Lounsbury the entomologist at Cape Colony wrote in 1808: 

* It is not out of place to remark here that that part of tho 
study of economic entomology which concerns the relations 
between insect pests aud the forces which tend to their sup¬ 
pression is yet in \U infancy and with a great future before 
it; through the knowledge being gradually acquired all over 
the world by a multitude of workers, the time is coming, I 
venture to predict when a systematised exchange of the 
natural enemies of insect pests will be possible and practi¬ 
cable and immensely to the advantage of agriculturists.** 
In the United States in particular this problem first receiv¬ 
ed attention and careful study. Such remarkable success 
as attended the introduction of tho beetle Veihtlm into Cali¬ 
fornia occurred side by side with partial or total failure. 
The subject cannot yet be regarded as settled; further light 
is required upon the conditions of iusect life aud the intor- 
roaction of the different organisms upon the fauna. The 
subject may claim esi>eoial importance in the West Indies 


* 0. P. Lounsbury. Beport of the Entomologist, Capo of Good Uopo, 1898. 
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where the fauna is in most cases isolated and constant, besides 
being often more limited, and there would he a greater chance 
of the matter being based on actual facts. 

There is one othci aspect of this question: that is, the 
iegulation of animal importation fiom othei <omit lies or neigh¬ 
bouring Colonies. Montsenat and Dominica me pioticted in 
this way against the mungoos s and had such icgulations been 
in tot ce in 1S72 the mini goose might newer ha\o been In ought 
to Jamaica or the West Indies genciull>. Kqually theie is a 
danger of the intioduction ol buds, wlihh might piove the 
levcisoof useful in tlieii new locality uudet difloieut citcuni- 
stances. It would probably be wise to lestnct the importation 
of all birds oi other animals fiom abroad, making it subject to 
permission from expel t authoi it>. This com so has been adopted 
eKowhere with good elfect, ami m the United States the Lacey 
Vet makes all such importations sublet to permission fiom 
tiro United States Department of Agi iculture.* Considerable 
importance is attached to tins in the l idled States, and though 
the necessity for it may not bo evident in the West Indies at 
the present time, its adoption may be the means of checking 
the intioduction of undesiiable animals, which would otherwise 
become ot impoitanee in the hit me. It fontis a distinct part 
of any scheme of insect control, and in view of the ease with 
which it can be carried out should be adopted in common with 
other regulations that bear on this question. 

We have now brieliy consider'd the place in this scheme of 
the introduction of useful organisms. Much good may come 
from the careful application of this method when local eondi- 
tioub and pests are hotter known, and in the meantime chance 
introductions of any new organisms may be rest rioted so that 
all undesirable additions to the West Indian fauna are kept 
out. This portion of the scheme is not at present of the iiist 
importance ; it o< copies a delinite place in a complete general 
method of insert control and so has to bo dealt with hero; 
but, beyond the checking ol piomiscuous bit<1 or animal intro¬ 
duction it has ut present loss piactical healing than the previ¬ 
ous portions. 


VALU14 OK LKUISLATION. 

The method-, of insect control have now been discussed and 
wo may piocecd to considci how fai legislation is necessary or 
desirable toonsuio the adoption of these mensmes. The ■arb.ieet 
divides itself naturally into two parts, the first eoinpnsiug all 
that deals vvitli the broad gencial mcasmes which are lather 
the concern of the whole community than of the individual, 
the second dealing with those measures which must ultimately 
be the work of individual planters. 

Wo may include in tho first part: 

(1.) Regulation of plant imports, quarantine, etc. 

(2.) Proteetion of useful birds aud other animals. 

(8.) Regulation of the importation of animals. 


* DIcpsI of Gaim* haws lui 1001. 
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Evidently these must bo tlio subjoet of legislation, or thoii 
success is liable to bo far from complete. If leitto individuals 
they will bo ignoied and unheeded, thoir action being thou 
natmally imperfect. Tho fhst only is likoly to have any diieet 
beming on the action-, of individuals, and any inconvenience 
that may aiise fiom the enioicement ol the fumigation of 
plant import*- can bo ieduced to a minimum. Vcw people pio- 
bably will be found to oppose thosemeastue-*, which need only 
to be gcncinlh nndei -dood to find acceptance. Their woiking 
though peibaps almost imperceptible in immediate icsults, nvi,> 
jet bo of the gieatest impoitance to agiicultuie now and in the 
futuic. Measmes tint fill within our second di\ision include 
all the actions to be taken by individual planter and others to 
cheek insect pests. The simplest case is to be found when a 
post attacks tho w hole at on of the staple ci op of any Colony and 
a port on only of the phintcis adopt successful measmes against 
it. Their efforts are then to some extent neutralized by tlio 
neglect of the remainder to carry out the same precautions, 
and it would be to the advantage of every one to onfoice the 
general adoption of useful measiue-,. Probably in mint eases 
necessity will decide bow far this principle is to be carried. 
The time may come when every inject attack will be dealt with 
immediately, either voluntarily or under compulsion, not only 
with a view to the particular eiop attaches but with tcspoct to 
neighbouring crops and to tho complete checking of all out¬ 
breaks in tho future. Before this is possible we must know r nil 
our posts, and experiment with the host methods of treatment. 
The possibilities of invoking legislation 10 deal w ith widespread 
attacks are now limited to the most piominent diseases of 
sugar-cane, sweet potato, cacao, limes, plantains, etc. 

As further knowledge is gained, and there is a wider ap¬ 
preciation of the value of remedies, all serious insect attacks 
w r ill be to some extent under control; treatment will be possible 
for all, and every planter Inning an attack on his crops will 
have to face the responsibility of dealing w ith the pest, or care¬ 
lessly leaving it to do its woist on Iris land and infect his neigh¬ 
bour’s after. 

In every community there will be a diversity of opinion as 
to the value of tho methods proposed, and often when public 
opinion is strongly in favour of stroll measures legislation is 
invoked to ensure tlreir universal adoption. Any * oho mo of 
com pulsion noccsbarily follows public opinion and it is only with 
the approval of the majority that such measures can be carried 
out. Whilst it ib probable, if not inevitable, that this problem 
must sooner or later become tho subject of general legislation, 
tho time is apparently not yet como for tho wholesale adoption 
of a comprehensive scheme, arid in all parts of the world the 
matter has reached various btagos of development. Circum¬ 
stances will render the necessity for different portions ot this 
scheme obvious to all after longer or bliortor periods in each 
Colony, and it will be of interest to consider what has been 
done in moro advanced communities in other parts of tho 
world. Measures regulating plant importation are the most 
general at the present timo and it is to bo hopod that tho time 
is not far off when these Colonies will not be behind in this 



respect. Tn no other way lias the impoi tut ion <>r diseases been 
•Micvessl'ully eheeked, and it lias been found impossible to luave 
it to the discretion ol every person to carry out these pre¬ 
cautions. The failure of one individual may undo the woik 
of all the remaindei and such individuals are found in every 
community. Almost all highly civilised countries have reuru 
lations of some nature, *even if only diioctod against such 
pests as Han Jose Beale or Japanese Peach Scale. The more 
important British Colonies havc taken the matter in hand at 
one time or another. In the liulit of those facts and of the 
ease with which such precautions can be adopted in these 
Polonies, it is hojied that the necessity for them may soon 
he generally recognised. 

For preventive and lemodial measures there is by no 
means such a unanimous feeding regarding the value of com¬ 
pulsory measures. In eases of uigency, as vvlien a w idcspicnd 
and devastating disease appears throughout a whole distiiet, 
there would prolmbl.v be little difficulty in securing the 
mass of public opinion in favour of compulsory treatment. 
The ordinance reeentl> passed in Grenada i is an instance 
of such legislation; this allows for the onlr> into all 
lands of inspectors ‘for the purpose of sennhing for ami 
examining into any insert or fungus or any diseased tier, 
plant or vegetable.’ On the report of such inspector the 
Governor may authorize the Chief Inspector to direct 
the occupier or owner to take the nooessar> steps for the 
destruction of such insect or fungus, etc. This ordinance aNo 
provides for the complete destruction of all infested plants and 
allows for compensation in cases where healthy trees, plants or 
vegetables are destroyed to prevent the increase or spread of 
disease in or into lands not belonging to the owner of the land 
on which such healthy trees, etc., are. It comes into operation 
on a date to be fixed by the Governor by proclamation, and pro¬ 
vides thoroughly for compulsory quarantine, preventive and 
remedial measures. Evidently it gives groat scope for the uni¬ 
versal adoption of measures which might otherwise fail for want 
of co-operation and appeals wide enough to ho adapted to the 
majority of capes likely to arises 

In California there is a complete system of insert control 
described thus by Mr, 0. I* Marlatl, : ‘Kadi county has 
or may have, on petition of fruit growers, county horticul¬ 
tural commissioners, who are practically official entomologists, 
and have charge of all matter's relating to injurious bisects, 
both. ns to quarantining against their introduction and their 
eradication. These commissioners either do their own inspect¬ 
ing or are empowered to employ local inspectors. The local 
inspectors are supposed to be familiar with the common scale 
insects and exi>erieucod in the application of remiHlios and they 
make, at sufficiently frequent intervals, what is practically 
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t\ tioe to (roe inspection, and aio empowcied to ciitei all piaur- 
jses and onion c notion. Tho Jesuit 1 - that the piosouoe of 
injtil ions boalo 01 otlioi insects commonly detected at tho 
\ory outbet and remedial mcasmcs me promptly instituted. .. . 
Work is tlieiefore in the main, not remedial but pieventhe, 
and in going through the* orchards of citrus 01 other fruits m 
California one is timidly impiosseri with tin 1 almost complete 
iioodom horn insert pests’ In these on^es, mill> ofinloiost 
and imminent dangci leads the whole (onmmmty to iceognise 
the neeessitv loi some hum sines, and theie me oppoi limit ies 
tor this elass of legislation m many West Indian localities at 
the piesent time*. In piaetiee, e\ei t \ estate should be ti eat oil 
on those lines, inseet pests being systematic ally subdued, and 
in the mnjoiity of eases there is no reason why this eonise 
should not be adopted at the piesent time. Then, when the 
majoiiby of estates arc being so ticated, it is hut a small stop 
to invoke legislation to make sueh measures potfe< tlv success¬ 
ful by compelling evoiy plautei to fall into line and ado])t the 
same tieatment. 

Many more instances can be quoted whore preventive ok 
remedial mcasmes are enfoieed by law and the whole case is 
voiy similar to the lawb which check the spread of infectious 
disease amongst man or domestic animals. A ease of senous 
widespread disease wising in a valuable ciop will ho the best 
argument in favour of this class of legislation and the needs of 
the hour will then do wlmt could not otherwise he effected 
with yeais of woik. In the ease of such familiar diseases as 
moth borer in sugar-cane, a gieat increase in the destruction 
caused by it may do much, but this is unlikely to occur. Tt is 
believed that uni verbal treatment of this pest throughout any 
one Colony for say two yeais would prove sufficiently elfeeti\e 
to convince all of the value of the compulsory adoption of these 
remedies, and this applies to other West Indian insect pests. 

The protection of useful birds lias been generally recog¬ 
nised as a fit subject for legislation, and every Colony could 
usefully adopt an ordinance to (‘fleet this. Against the geneial 
■ eduction in the number of birds, consequent on cultivation, 
little can be done, but it is at least possible to prevent the 
wanton destruction of' birds or their nests, and tew people 
would bo found to oppose a reasonable * Wild Birds* Protection 
Ordinance.' 

Finally, there remains the question of regulations on tho 
import of new forms of animal life. These are abundantly 
justified in view of tho future of these Colonies, and tlut experi¬ 
ence of the past has shown that though they may not appear 
to be of immediate value at any particular time, yet they have 
a great value as a distinct measure of precaution. It would bo 
necessary only to fotbid the introduction of any live animal 
without a permit from the Department of Agriculture or Home 
other authority. Domestic animals, including horses, mules, 
asHes, oxen, slroep, goats, dogs, cats, fowls, turkeys, ducks, 
geese, guinea fowls, etc., would be exempt, and this might 
include cage birds and rabbits, as well as other pet animals on 
the condition of their being kept in confinement. 
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This would cause only occasional inconvenience, by no 
means commensurate with the immense harm that at times 
follows the chance introduction of birds or other creatines. 

In the United States, this matter lias received full at¬ 
tention as the following quotations will slum *: 

* The examples already cited show the clanger of introduc¬ 
ing exotic species on large islands, particularly on those far 
distant from continents where the fauna is necessarily limited, 
and predatory specie* practically absent. In such place?, 
introduced species are almost sure to increase very rapidly. 
The experience of New Zealand indicates the necessity of 
exercising unusual caro in introducing birds and mammals 
into the islands recently acquired by the United States.’ 

(Puerto Rico, Hawaiian Islands, Phillipincs, etc.). 

i Whatever may be the difference of opinion concerning the 
desirability of introducing exotic species, it will be generally 
admitted that some restriction should be placed in the impor¬ 
tation of birds and mammals which may become injurious. 
Since it has been found necessary to restrict immigration and 
to have laws pieventiug the introduction of diseases dangerous 
to man or domesticated animals is it not also important to pre¬ 
vent the introduction of any species which may cause incalcula¬ 
ble harm. Experience with the English sparrow, the work of 
rabbits in Australia, and llio mongoose in Jamaica, all these 
have abundantly shown the necessity of pre\enting the repeti¬ 
tion of similar costly blunders in the future.’ 

Following on this in 1000, the United States Congress pass¬ 
ed the Lacey Act of which section 2 rends thus t: - 

‘That it shall be unlawful for any person or persons to 
import into the United States any foreign wild animal oi bird 
except under^ special permit from the United StatOH Depart¬ 
ment of Agriculture, Provided, That nothing in this section 
shall restrict tho importation of natural history specimens for 
museums and scientific collections or the importation of certain 
cage birds such as domesticated canaries, parrot*, or such other 
Hpeeies as the Secretary of Agriculture may designate. The 
importation of the mongoose, tho so-called “flying foxes” or 
fruit bats, the English sparrow, the Htarling or such other birds 
or animals as the Secretary of Agriculture may from time to 
time doclare[injurious to the interest of agriculture or horticul¬ 
ture is hereby prohibited and such species upon arrival at any 
°f the ports of the United States shall bo destroyed or returned 
at the expense of tin* owner/ 

Such an Ordinance might bo wisely enforced in tho West 
Indies without expense or inconvenience and the advantage in 
the future might be very great. It is an easy matter to keep 
out noxious animals, but as the mungoose has shown it is not 
easy if indeed possible to deal with them once they are iu. As 
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has already been stated, the English sparrow, now found in 
Bermuda, is a most undesirable bird to introduce, and such an 
Ordinance as the above would safeguard the West Indies 
against all but chance introductions* Probably there are many 
other undesirable birds or other animals which have an in¬ 
creasing chance of being introduced commercially; and this 
question can only be settled by legislation, without awaiting 
more striking examples than those furnished by the nmngoose 
and the sparrow. 

The value of legislation at present consists in enforcing 
quarantine and fumigation of imports, protection of wild birds 
and beneficial animals, prohibition of importation of new wild 
animals, and such Ordinances in each polony as will render 
it possible to deal immediately and surely with virulent out¬ 
breaks of disease. There is little here likely to cause alarm 
or produce inconvenience, much of the legislation will be 
adapted to meet special emergencies and will enable general 
action to be taken in any Colony against an outbreak of 
disease. So far as the problem of insect control can be met by 
legislation, the Ordinances hero suggested should be sufficient. 
For each Colony the legislation must bo devised to meet local 
needs and fib local circumstances, and it is not possible in these 
pages to do more than suggest the main outlines of such work. 


CONCLUSION. 

It will be convenient to sum up the question of insect 
control in the West Indies as it appears at the present time. 
As a result of recent observations in the smaller islands, to¬ 
gether with the information recorded In the larger Colonies 
during the past years, it is believed that a complete scheme 
of insect control can be drawn up, which will be applicable 
with small modifications to every Colony. The object of such a 
scheme is to check the increase and spread of all insect pests, 
to reduce to a minimum the present loss from insect attacks, 
and to safeguard these Colonies against such attacks in the 
future. As laid down in the preceding pages, the scheme con¬ 
sists of measures whereby. 

(1) Every Colony is protected against the introduction of 
disease, either from abroad or from neighbouring Colonies, by 
means of quarantine and the fumigation of all dangerous im¬ 
ports. 

(2) Preventive measures are recommended, and the necessi¬ 
ty for their adoption by planters clearly pointed out, and if 
necessary they are enforced by law. 

(3) Remedial measures for each pest, suited to the con¬ 

ditions under which that disease occurs, are devised, their value 
demonstrated, and their adoption urged on planters; when 
necessary in the interests of the whole community, their adop¬ 
tion is rendered compulsory. 1 

(4) Useful birds and other animals are protected as far as 
can be done by pointing out their value in agriculture, and by 
checking their wanton destruction. 
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(5) Beneficial birds, insects or other animals are introduced 
from abroad when local circumstances enable this to be success¬ 
fully* done, and the haphazard introduction of undesirable 
animals is checked. 

The above scheme embodies much that has boon found of 
value in other parts of the world, and it is believed will proba¬ 
bly prove sufficient to meet nil eventualities. Insect control is 
successful only when vigorous preventive and remedial mea¬ 
sures for the various posts are generally adopted by planters 
throughout each Colony, and when those are supplemented and 
safeguarded by legislation. A satisfactory solution of the prob¬ 
lem is first to be found in the actions of individual planters and 
others engaged in agriculture; the sum of tbeir work against 
their pests will then bo thoroughly effective if safeguarded 
against new incursions of disease from without and against 
those disturbances in the balance of life which so frequently 
occur in cultivated areas. A great deal can be done either by 
direct preventive and remedial measures, or by those general 
measures which aim at maintaining a favourable balauco of life 
with efficient natural chocks on the increase of insects. Either 
of these alone will not fully meet the case; the maximum effect 
follows on the working of the few o together, the one forming the 
complementary part of the other. A considerable amount of 
progress has been made in treatment of specific insect posts. The 
remedies for the majority of the present diseases lie at the 
planter’s hand and need only to be carried out. So also some 
steps have been taken to encourago birds, to prevent the 
introduction of new forms of disease, and these lines of action 
need only to be continued throughout the whole of the West 
Indian Colonies to deal successfully with this side of the 
problem. 

It is believed that tho gradual adoption of the whole of 
this scheme by the general body of planters and by tho gov¬ 
ernment of any one Colony will load to an immense diminution 
in the losses now sustained from insoct attacks, and will roduce 
the danger of such loss to a minimum. The scheme is, in tho 
XxreHent state of our knowledge, a tentative one, designed to be 
the foundation of successful work against insect pests. Ah 
knowledge grows and spreads, tlio problem will be more widely 
understood and appreciated and it may bo possible to bring 
the efforts of oach Colony into their place in a universal system 
of insect control from which tho West Indies will derive 
benefit both now and in the future. 


TREATMENT OF IMPORTED PLANTS 
AT JAMAICA, 

The following * Instructions for the Guidance of Officers of 
the Government Laboratory and Kingston Customs in regard 
to the manner in which imported Plants, Cuttings, etc., and 
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their coverings, shall bo dealt with,’ were published in the 
Jamaica Gazette (p. 14), January 0,1002 

Immediately on the landing of any plants, cuttings or other 
articles, specified in the Governor’s Proclamation of the 
7th. September 1901, published in the Government Notice No .278, 
of the 10th. of that month in the Jamaica Gazette they shall 
be taken charge of by the Customs Officer who will give the 
Wharfinger or other party concerned, a receipt therefor, 
shewing the time and date of delivery. 

The Customs Officer shall at once notify the Government 
Chemist, in writing, of the articles to be fumigated, stating the 
approximate dimensions thereof and obtain his instructions as 
to tho time at, and place to, which they are to be forwarded for 
fumigation. 

Tlio Customs Officer will then forward the articles accord¬ 
ingly in charge of a Customs Escort who will remain in attend¬ 
ance during the process of the fumigation and afford, or 
provide such assistance and labour ns the Government Chemist 
or his Officer-in-charge may require. 

Immediately on receipt of the Articles the Government 
Chemist (or his Assistant) shall cause them to be fumigated in 
the manner and under the conditions prescribed by the Governor 
in Privy Council. 

So soon as this has been done, and a memorandum shewing 
the time of receipt and delivery furnished to the Customs 
Escort, the Articles shall be taken charge of by the Escort and 
conveyed to the King’s Warehouse or other place, as arranged 
by the Landing Waiter. 

The greatest care must be taken by the Officer-iu-charge 
of the King’s Warehouse to keep plants, cuttings, &c., alive 
and in good condition. 

All expenses of removing the articles to the Government 
Laboratory, and thence to the King’s Warehouse, with any 
expenses necessarily ineuwed in keeping tho artieloH in good 
condition, shall bo met by the Importer, all such amounts being 
brought to account as King’s Warehouse Fees as provided by 
the Customs Regulations on the subject. 

Plants, cuttings, &c., should not be forwarded to the King’s 
Warehouse in cases where Importers defray expenses of 
romoval, labour, &c., (if any) at once, and at the same time 
arrange with the Customs Officer to take delivery of the 
articles immediately after fumigation. This provision will 
refer more particularly to the plants, &c., brought by passengers 
and imported through the parcel post, &c. 

Officers of Customs and of the Laboratory are required to 
exercise strict economy in arranging for tho transport of the 
plants, &c., and other expenses, ho that the charge to the 
Importers may bo as small as possible. 


The above instructions look at first sight somewhat 
elaborate; it iB believed however that in actual practice they 
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-will present no serious difficulties. They are probably un¬ 
necessary in all Colonies but Jamaica and Trinidad. In the 
case of the smaller islands the process of fumigating imports 
could be very much simplified, necessitating far less handling 
of the imported plants, and a very much shot ter delay before 
they are delivered to their owners. 


ANTS IN RELATION TO PLANTS. 

It is commonly supposed in the West Indies that ants are 
injurious to cultivated plants. This belief appears to be duo 
to the very general occurrence of some kinds of ants on fruit 
trees and other plants, rendering it almost impossible to pluck 
a twig from such infested trees without being innonvuuionced 
by the ants. With the exception of the leaf-cutting ants 
parasol ants) found iu Trinidad and South America, there art) 
probably no kinds of ants directly injurious to plants in the 
West Indies. It is true that ants are found iu enormous num¬ 
bers on some plants, and that they frequently make nests at 
the roots, but it lias never yet been definitely proved that they 
do any direct damage to tho plants. The ants usually visit 
the tree for a particular purpose; some instances will be cited 
later. It should be borne in miud that these notes do not 
refer at all to the so-called' wood ants* or 1 white antH.’ These 
destructive creatures are not true ants at all, but termites, a 
perfectly distinct group. 

ANTS AND SOAMO INSRCTS. 

Ants have frequently been recorded as being closely 
associated with insects known as ‘groen-fly’ or Aphis (Aphides) 
visiting them to obtain their sweet s-co ration commonly spoken 
of aa ‘honey-dew.’ Oases art 1 on record where the ants 
undoubtedly cared for tho greon-tly, and made use of them in 
a manner comparable to man’s treatment of such domestic* 
animals as the cow. 

In the West Indies groen-fly are not so common as in many 
other localities and their place is taken by the scale insects and 
mealy-bugs. Many of these also excrete a sweet liquid which 
the ants appear to like. Some species, such as the common 
mealy-bug (Dactylopius aitri) and the sugar-cane mealy-bug 
(Daotylopivs calceolarias ) have a characteristic mealy covering 
to which they owe their popular name. This covering tho ants 
carry away, often completely stripping the insects. 

Plants infested with scale insects or mealy-bugs fre¬ 
quently swarm with ants, which may be observed continually 
going from one insect to another in search of food. Sometimes 
the ants erect shelters over the scale insects. The leaves of 
a bread-fruit tree near the Head office of the Department, 
in Barbados, are infested with the common mealy-bug, the 
individuals being commonly found alongside the midrib. 
„ Over these the ants erect protective coverings, composed 
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apparently of earth and decayed vegetable matter. Sheltered 
iu this way from enemies the mealy-bugs live in safety re¬ 
paying the ants for their care by supplies of honey-dew. This 
mutual arrangement between the ants and the mealy-bugs may 
lead iudiroetly to injury to the plant, as the following quota¬ 
tion from a letter of Mr. Henry Tvyon, the Government 
Entomologist of Queensland, reprinted in the Agricultural 
Journal of the Cape of Oood Hope, Vol. XVIII, p. 519, indicates. 
Speaking of a Dactylojnue which there infests pine-apples, he 
Rays: ‘ In the northern coast districts Dactylopinis is more 
pernicious by reason of the attention bestowed upon it by ants. 
The mealy-bug as a rule congregates at the base of the fruit 
and between it and the encircling bracts, preferring to work 
in semi-darkness. And in the part of Queensland to which 1 
refer certain species of Formic idae [ants] increase the surface 
otherwise available for operating on by building a loose wall 
of particles of vegetable debris from the base of the fruit some 
way upwards towards its upex Beneath this the mealy-bugs 
feed secure bestowing their sugary excretions upon the ants 
that iu turn protect them from the attacks of their enemies. 
Thus it happens that the fruit may become much stunted in 
growth. This consortship with ants on the part of pine-apple 
mealy-bugs is a very marked occurrence in some parts of 
British New Guinea. Thus I have remarked in the island 
of Samarai the fruit whilst still but slightly developed 
is completely covered over by ants with a canopy com¬ 
posed of the above mentioned substance, and as a result 
of Dactylopiu* attack becomes brown and ultimately dry 
after Having attained but quite small dimensions.’ 

A very similar condition of affairs is to be seen amongst 
the pine-apples at Antigua. 

Ants also make galleries up the stems of plants, under 
cover of which they ascend, and in which scale insects may 
sometimes be found. 

In all these cases the ants themselves do not appear to 
harm the plants. Any injury is. in all likelihood, due to the scalo 
insects and the ants nuiRt be acquitted of direct damage, 
rt must be noted however that, indirectly, harm may at times 
result from their fostering care of the really injurious creatures 
—the scale insects and mealy-bugs. Similarly when ants infest 
the roots of plants they are in the majority of cases to he found 
in association with scale insects. There is some reason to believe 
that, as mentioned above, ants may protect the scale insects 
from enemies, and may perhaps even carry the eggs or young 
insects to suitable places on the plant, and thua aid in distri¬ 
buting the scale insects. In cases, however, where ants have 
been prevented from visiting a plant infested with scale insects 
there is no evidence to hand showing a consequent -diminution 
in the numbers of the scale insects, and no good results have as 
yet been obtained by destroying the ants in preference to the 
scale insects. On the other hand many cases of nuts infesting 
plants are due solely to the presence of the scale insects or 
mealy-bugs. The damage done by the latter la attributed to 
the former but is easily remedied by destroying the scale 
insects or mealy-bugs, and leaving the ants unmolested. * 
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HOW SOME PLANTS ATTRACT ANTS. 

Tu tlie cases already considered it lias been shown that 
the ants do not directly damage plants but often visit them on 
account of tlio inducements offered by the sweet excretions of 
certain insects which may 1 x» present. 

The plant itself may also offer attractions to the ants, and 
their resulting presence has, in some instances, been proved to 
be of actual benefit to the plant which harbours tliom. 

Many plants have what aro kuown as oxtra-floral nectaries, 
which are nectar-excreting glands situated on other partH of 
the plant than the flowers. Common West Indian example's 
are those on the leaf stalks of the Siris tree or • Barbados ebony’ 
(.Albisszia Lebbek), and the castor oilplant (Ricimis communis). 
In these two cases the nectaries are little raised bodies, with a 
crater-like depression at the top, usually moist with the excret¬ 
ed sugary solution. These nectaries are visitod abundantly by 
ants which drink the sweet liquid. A plant which attracts a 
large number of ants to itself may find them of direct value, 
for they often appear to do good hervice in warding off cater¬ 
pillars and other unwelcome visitors. It must not be htip]><>8ed 
that it is necessarily a special, or as some might urge an ‘ intel¬ 
ligent’ adaptation on the port of the plant to entice the ants 
to itself. The nectaries play their own part in the life-history 
of the plant, and the ants merely take an advantage of them, 
with sometimes beneficial results to the plant. 

With two South American plants, the connection between 
plant and ants is much closer. The plants in question aro the 
trumpet-tree, or * bois-canon 9 (Cecropia), and the * bull’s horn 
thorn* (Acacia sphawoeephala.) They live in regions infested 
by leaf-cutting ants, and without entering very fully into de¬ 
tails it may be said that each maintains a standing army of 
ants which guards it from the ravages of the leaf-cutters. The 
first observations on these interesting cases were made by the 
well known naturalists Mr. Theodore Bent, author of The 
Naturalist in Nicaragua , and Herr Fritz Mttllcr. 

The ants live in the hollow spines (stipules) of the ‘bull’s 
horn thorn’ and in the hollow joints of the stem of the trumpet- 
tree. A plentiful supply of food for the ants is to be found on 
the trees, the ‘bull’s horn thorn,’ for example, having nectaries 
on the leaves which supply carbohydrates, and nitrogenous 
b°dies on the tips of tho leaflets. The garrison is thus 
iu little danger of being starved out. Trees so occupied are 
not troubled by cattle browsing on them and are able to re¬ 
sist the attacks of the leaf-cutters. Observations have shown 
that their immunity is really due to the ants on them, for an 
individual tree without its standing army is readily stripped 
by the leaf-cutters. Plants such as these are bot&nically desig¬ 
nated, * afit-loving * (myrmecopliilous) plants. 

On the whole then, it would appear that the ants so com- 
moub' to be found on plants should not be looked upon, in 
the flrgt instance at all events, as actual pests. They often 
indicate that a real pest such as green fly, scale insect, or 
mealy-bug is present. At times they may increase to 
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some degree the damage done by this pe«t. On the oilier 
Vim-id, they may be visiting the plant on account of other 
inducements and their presence may even be of direct service 
in warding off the attacks of harmful creatures. 

The treatment of really destructii e ants such as tin* 
‘parasol' or ‘umbrella’ ant has already been described by 
Mr. J. H. Halt, in the Bulletin of the Trinidad Royal Botanic 
Gardens. The fumes of burning sulphur driven into the nests 
by a small machine called an Asphyxiator, or a small quantity 
of cotton wool soaked with bisulphide of caibon, appear to be 
convenient and effective remedies for these pests. 


MISCELLANEOUS NOTES. 

Mb. John Belling, B.Sc. (Lond.) formerly Science master 
at the Brecon County School, has been appointed, on the recom¬ 
mendation of the Commissioner of Agriculture for the West 
Indies, Science and Agricultural master at the Grammar School, 
St. Kitts. Mr. Belling's service dates from October 80, 1901. 


Mb. Chakles H. Knowles, B.So. (Iond.) formerly Science 
master at the County School, Brynmawr, Monmouthshire, has 
been appointed, on the recommendation of the Commissioner 
of Agriculture for the West Indies, Resident master of the 
Agricultural School, St. Vincent. Mr. Knowles embarked for 
the West Indies by the mail of January 8, 1902, and assumed 
the duties of his appointment on the twenty-first of that month. 


Destruction of Mole Crickets. The mole cricket is a 
serious enemy of young plants, lawns and grassplots in 
several West Indian islands notably St. Vincent and St. 
Lucia, and is known to occur also in Dominica and Trinidad. 
The West Indian species (Gryllotalpa didactyla) differs little in 
structure from the European species (G. vulgaris), but its 
habits are apparently such that remedies found effective 
against the latter have proved unavailing in the West Indies. 
A new remedy has recently been described in a report of Mr. 
H. Maxwell-Lefroy, Entomologist to the Department, an ex¬ 
tract from which was published in the St. Lucia Gazette for 
October 11,1901. This method of treatment was brought for¬ 
ward by Mr. Powell, Onrator of the St. Vincent Botanic Station, 
who learnt it from a planter in that island. It has been tested 
on infested lawns in St. Vincent and appears to be simple and 
very effective. The remedy consists in watering the ground 
with soapsuds, made by dissolving common hard soap in hot 
tarter, and then mixing with cold water at the rate of one 
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pound of soup to fifteen gallons of water. Wlieu this is liber¬ 
ally applied from a catering pot the mole crickets einergoftom 
the ground and walk on the surface, u hen they may bo readily 
collected and destroyed by burning or by boing dropped into 
hot water. Other substances wore tried, without avail, but 
dissolved soap appears to have a very speedy effeet on the 
insects iu tho ground; the popular explanation is that ‘the soap 
gets into their eyes;’ though this is impossible from the struc¬ 
ture of their eye, there is uo doubt that it is an efTeetive 
method. To water a tennis lawn about 100 ll>. of soap would 
be needed, making the cost of the method about five dollars. 
In dry weather the solution should be weakened by adding 
more water, and oqnally when tho soil is saturated with mois¬ 
ture the liquid should bo more concentrated. The effect is only 
temporary, and once a lawn is freed from the insects, a watch 
should be kept to prevent mole crickets coming in from outside. 

One way of doing this, found useful at St. Vincent, is to 
place around the lawn, or patches of grass cleared of mole 
crickets, thin strips of wood about fifteen to twenty feet 
long, four inches wide, set on edge and standing about 
three inches above the surfaeo of tlic ground. The mole 
crickets, when travelling from place to place, do not at¬ 
tempt to climb over the wooden strips but run along the 
foot and are easily caught iu small tin vessels containing 
water sunk into the ground to a depth of about ten inches. 
The vessels with water should be placod at the end of each 
strip or about ten feet apart, exactly in the track of the 
mole crickets, so that they may easily tumble into thorn. 


Central American Rubber. It is generally considered 
that Central American rubbor ib tho product of CastUloa clas- 
tioa Cervantes, described and figured in the West Indian Bul¬ 
letin, Vol. II, pp. 101-8. The tree has a variety of local names 
the most important of which are * Hule ’ or ‘ do ’ and' Oauclio.’ 
Distinct from tins plant is Cnstillou Tun it, Ilemsley {Hooker's 
leones Plantarum, plate 2561), a tree also found in Central 
America anti sometimes confused with tho true Central Ameri¬ 
can rubber tree which it closely rosemblos in general appear¬ 
ance. In an article which appeared iu the Heihejle sum 
Tropenuflanaer for July 1901, Mr. Th. F. Koschny, a planter of 
long experience in Costa Rica, distinguishes the following 
varieties of ' Hule ’ trees: 


CastUloa elastic a: 

* Hule bianco * ... 
'Hulenegro* ... 
'Hule Colorado* 

CastUloa Tunu : 
‘Hale tuna* ... 


White rubber tree. 
Black rubber tree. 
Red rubber tree. 


* Gutta percha.’ 


The names of the three so-called varieties are given from 
the colour of the bark of the tree. * Hule Blanco * is described 
as the only one worth cultivation, giving thick and abundant 
latex. The tree is not shade-loving, being seldom found in 
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forests, and not easily injured by tapping* ‘ Hide negio’ gives 
n watery latex, and that of ‘JIulo Colorado' whilst good, is 
scanty. 

Mr. Koscliny suggests that ‘Hide Colorado’ may have been 
introduced into Java and Ceylon, and be the reason for the 
comparatively small returns given by Central American rubber 
trees in those islands. This point was touched upon by 
Dr. Morris in his Cantor Lectures on tiie ‘Plants yielding 
Commercial India Rubber ’ to the Society of Arts in 1898 ‘The 
plants distributed from Kew and now under cultivation in 
vutions tropical Colonies would bo more correctly termed, 
according to their place of origin, Darien “ Castillon ” or Darion 
*‘ Cnucho ” trees. This would distinguish them from the Cle 
trees of Mexico, British Honduras, and Nicaragua, and indicate 
their history. It is possible that tlieio is no great difference, if 
any, in the quality of the rubber yielded by those trees, but so 
far uo one lias undertaken a comparative investigation of the 
produce.’ 

The Ceylon plaut has been considered as possibly belonging 
to tlio species Casiillou Markhaniiana , Markham, (Circular 
No. 11, Botanic (iardens Ceylon). On the other hand in the 
Kcw Bulletin , for September 1901, Mr. W. B. Hemsley states 
that Cantillmi ifarkhamiana is not distinguishable from Can- 
tilloa el Widen. 

Careful comparison at Kew between typical specimens of tlio 
rubber tree from British Honduras, Mexico, and Darien, so far, 
lias failed to reveal any differences sufficient to warrant the re¬ 
cognition of definite varieties Mr. Koschny’s varieties have not 
yet been established botanic-ally. Specimens have been sent by 
him to Prof. Warburg of Berlin, an authority on this group of 
plants, and their determination will bo awaited with interest. 

It is important meanwhile to draw attention to tbo fact 
that probably more than one variety may be cultivated nudor 
the uamo of ‘Central Americau rubber tree,’ and intending 
growers should be careful to secure seeds or plants from reliable 
sources. 
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APPENDIX 

Imperial Department of Agriculture 

FOR T1IE WEST INDIES. 

II had Office Barbados. 

Commissioner of Agriculture ) D. Morris, C.M.G., D.Se., M.A 
for the Went Indies j F.L.S., F.R.H.S., O.M.Z.S. 

Travelling Superintendent ... George Whitfield Smith. 

Scientific Assistant . William George Freeman, 

B.Sc., A.R.C.S., F.LJS. 

Entomologist . Harold Maxwell-Lefkov, 

B.A., F.E.S., 

Mycologist and Agricultural \ Albert Howard, B.A., 

Lecturer J A.R.C.S., F.L.S., F.O.S. 

Chief Clerk . Allbtnh Graham Howell. 

Junior Clerk . Bertram Mason. 

Typewrite*' . Beatrice Robinson. 

Messenger .W. H. Bourne. 


Honorary Consulting Chemists to the Imperial Department 

of Agriculture, 

Professor J. B. Harrison, C.M.G., M.A., F.I.O., F.G.8., F.O.S. 
Professor J. P. d’ Albuquerque, M.A., F.I.O., F.O.S 

Government Analytical and Agricultural Chemist for the 
Leeward Islands, 

The llon’ble Francis Watts, F.I.G., F.0.8, 
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List of Staffs of Colonial Establishments. 


BARBADOS. 

Botanic Station. 

Superintendent. J. R. Bovmm,, F.L.S., F.O.8. 

Asst. Saijerintendont ... tJ. HI. Htoutm. 

Sugar-Cane Experiments. 

Chemist-in-charge . . Professor J. 1*. n’AT.nnQUHRQUH, 

M.A., F.I.C., F.C.S. 

Laboratory Assistant ... 1). K. Shai.k. 

Pupil Assistant. C. T. Ai.i.dkk, 

Agricultural Sup'dent ... J. It. BovmIjIj, F.L.S, F.O.M. 
Assistant do. ... W. C. Smith. 

Junior do. ... A. II. "Worm. 

Lecturer in Agricultural! Longfibia) Smith, B.Sc. (Kdiu., 
Science / Ph.D. (Leipzig.) 

TOBAGO. 

Botanic Station. 

Superintendent. J. H. Hart, F.L.S. 

Curator . Hbnry Mim.kn. 

Agricultural Instructor .. N. Lord. 

GRENADA. 

Botanic Station. 

Curator .W. E. Broadway. 

Agricultural Instructor... Mur no McNkii.u 
F oreman.A. W. Dowrrh. 

ST. VTNCENT. 

Botanic Station. 

Curator . Hbnry Pownu.. 

Agricultural Instructor...- 

Foreman. Josmimi B. DomvKi.u 

Agricultural School. 

Resident Master. 0. H. Knowmm, B.Sc 

ST. LUCIA. 

Botanio Station. 

Curator .J. C. Moork. 

Agricultural Instructor... Ghorgb S. Hudhont. 

Foreman. Ei.iah Buckmirk. 

Agricultural School. 

Offlcer-in-charge. J. C. Moorr. 

Schoolmaster . R. W. Nn.ws. 

Overseer . J.*Oonnhi.t., 
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DOMINICA. 

Baton b ft let I ion. 

Curator . Lwhpii Jonhs. 

Agricultural Instructor... Huso. K. Huanch, 

Foreman.J. F. Hai*tihtk. 

Agricultural School. 

Offlcer-in-oliargc. I)avii> Tannock. 

Schoolmaster . lirnoi.cii I*knn 

MONTSERRAT. 

Agricultural Instructor...' A. J. Jordan. 

Local Instructor ... Dodi.ky Johnson. 

ANTIGUA. 

Botanic Station. 

Curator .W. N. Sands. 

Foreman.A. H. Aiutihr. 

Sugar-Cane Expertmentu, 

Cliemiat-in-chnrgc ... The Ilon’blo Francis Watts, 

F.I.C., F.OS. 

Assistant ... 0. II. «. Spranki.inh. B.Sc. 

Agricultural SupMcnt ... F. it. Siihphkrd. 

ST. KITTS-NEVIS. 

Botanic Station. 

Curator . William Lcnt. 

Foreman ... ,. II. IIoddkk. 

Sugar-Cane E.v)m rimentx. 

Cheraist-in-(‘)iarge ... The Hon’ble Francis Watts, 

F.I.C., F.C.S. 

Agricultural SupMcnt ... William Lcnt. 

Agricultural School. 

Agricultural ami Science 
Master. John Bri.mno, B.Hc. 

VIRGIN ISLANDS. 

Agricultural Instructor... C. W. Skai.k. 

BRITISH HONDURAS. 

Botanic Station. 

Curator . Hitgnnrj Oampbuix, 



JAMAICA. 

Department of Public (lardtn* and Plantation*. 

Director.The llon'hle Wu, Fawcett, 

B.Hc., F.L.H. 

Siipt. of IIo|)0 Gardens ... W it. 1.1 am Harris, K.Ii.iH. 
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Supt. of King's House Gm-dem. James Hr ihcok 
Supt. of Parado Gardens ... John (Jam im sell. 

Clerk at Hoad Office . F. N. Isaa<u 

Herbarium Assistant and] 

Typewriter .. ... ...j Miss J. I,. Wood. 

Svgar-Cane Experiment* <fce. 

Ckomiht-in-cliargo . Hkkiikkt II. Cousins. M.A., 

F.C.H. 


Lecturer in Agricultural Seie 

Travelling Instructor in A; 
culture. 

BRITISH 

Botanic Ganlen*. 

Georgetown - 

Superintendent and 
Government Beta nist 
Head Gaitleucr 
Second do. 

Head Gardener 

(Promenade Garden) 
Berbieo- ■ 

Keeper 

Sugar-Ca ne Ex peri in en /it. 
Chemist-in-eliargc 

Botanist-in-charge 
Agricultural Assistant 
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